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What Electric Power isfoing 


for you 


O you ever wonder what these multirudes 
of whirring motors are doing for you— 
your job, your home, your children? 

The answer is clear. They are weaving the 
fabric of a richer civilization. They are making 
new wealth, new comfort, new leisure, in 
which everybady shares. 

For example, since 1914, the cost of raw 
materials used by the General Electric Company 
has increased nearly 40 per cent. But the intelli- 
gent use of 145 per cent more electric current 
has so helped to increase the pro- 
duction per worker that it has been 
possible to more than double the 
average wages. At the same time, the 
average price of the finished products, 
excepting lamps has been increased 
by less than 20 per cent. Prices for the 
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greatly improved Mazpa lamps are 48 per cent 
less than in 1914 

Scores of other industries can show equally 
amazing gains—human gains, of health, wealth, 
and happiness—as a result of their increased use 
of electric power. 

Because electricity is used in the making of 
General Electric products and appliances, the 
workman who makes them is better paid, 
and the products themselves are better, more 
dependable, more economical in use. On 

thousands of these products, from the 
little motor that runs your electric 
refrigerator to the big one that 
powers your commuting train, the 
General Electric monogram represents 
the highest standard of electrical 
correctness and dependability. 
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CORONA for CHRISTMAS 


‘OU know, quite a lot of people 
make good with just br 
Successful ereative work and high 
scholastic standing are just as excit~ 
ing and gratifying as winning in 
other sports. In the end it gets down 
toa competition in brains and noth- 

ing else. 

Brain muscles keep on_winni 
after body muscles have softened. 

‘The point is that in brain sports, 
Corona is as useful as matched golf 
clubs or a well-strung racket are in 
other sports. OF course, in college, 
you can hardly make the grade with- 
‘out a typewriter. Typewritten work 
invariably gets higher marks. Written 
work often gets no marks at_all 
simply because no one can read it. 
In any form of literary competition, 
Corona is as necessary as running 
shoes to a runner or sharp skutes to 
a skater. 

‘Asa matter of fact, every member 
of the family needs Corona. Mother's 
club work. for example—papers to be 
read, resolutions, committee reports, 
publicity work; also the conduct of 


household affairs. Many times.a year 
it would be a help to Dad when he 
has night work to do—speeches, arti- 
cles for technical papers, an occa- 
sional important letter. 

It’s up to you to let the family 
know that yourbig 
Christmas need 
this year is a 
Corona. Families 
are often hazy 
about presents 
without a little 
guidance. It might 
work just to mail 
thisadvertisement 


as coming out and 
asking. The family will thank you 
for getting Corona into the home. 

‘Corona is a great machine. You'll 


CORONA 


We show here attractive Christmas gift 
carton and the regular carrying ease. 


The best fun in the world is 


winning with brains 


know that the instant you get your 
fingers on it. Smooth running as a 
new car, durable as a good reputa- 
tion, easy to learn, so sturdily simple 
that it never goes wrong. 

There are two Corona models: 
Corona with stand- 
ard keyboard at 
360, and Corona 
Specialwith three- 
row keybourd at 
$39.50. Attractive 
carrying case 
comes with either 
model. Both are 
finished in many 
different colors. 
Sold by all type- 
writer dealers and 
in stationery 
stores, department 
stores and specialty gift shops. Deal- 
ers will be glad to send one on trial 
and arrange for gradual payment. An 
allowance will be made on your old 
typewriter. L C Smith & Corona 
‘Typewriters Inc, 51 Madison Ave., 
New York City. 
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FISCAL—MANAGED™ 
NVESTMENT TRUSTS 


New Way to 
Profits 


shown in this book 


‘Suppose you have $100, $1,000, 
or some larger amount which you 
want to build up—as fast as pos- 
sible with safety. What's the 
best thing to do? 

‘To answer that question, read 
“The Investment Trust from the 
Investor's Viewpoint.” It dis- 
cards hit-or-miss investing in 
favor of scientific diversification 
and skilled management 
shows you how toconvert “might- 
hhave-beens” into profitable reali- 
ties. It reveals how United States 
Fiscal Corporation, a pioneer in 
the field of investment trust 
management, produces profits 
for investors. (In one case, 147% 
gain in 433 years.) This book 
may help you immensely. Send 
for it today. 


Use the coupon below. 


FISCAL SECURITIES 
CORPORATION 
AB Wall Street New York 
‘The Fiscal Securities Corporation, 
48 Wall Street, New York. 


Please send me your booklet show- 
ing how to convert investment op- 
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Brings $100 a Month 


OVER 125,000 PERSONS HAVE TAKEN AD- 
ANTACE” OF LINERAL INSURANCE 
GY aEAt Fane FOR 


yt ing fentareiers poy ord 
y National Brosective lanuranee KesoZation 
‘Bensits are $100 % muath for 12 mogthe— 


SEND NO MONEY 


“GIMMIE A TIP” 


By WALLACE AMES, Financial Editor 


‘OU'RE in Wall Street... tell me 
something good. T've got $800 and 
Trant to-run it up to around $1,500 
vrithin the next two or three months. 
What buy? 

In such words was the Financial Editor of 
Porviax Scusce Masry recently greeted. 
‘Some readers may sce a tincture of humor io 

this moslest ambition to triple a sum of money 
in three months. Hardly a day passes, how: 
ver, without just such & question being put 
Seriously to practically every man whose oct 
pation is in'the financial held. How should 
Sicha question be answered? 
set's se how the “experts” judge the 
stock matket. The following was published in 
the New Vork Sun during September: "The 
investor or speculator who reads the advice 
obtained from commission house letter writers 
vill find “enough contradiction in. today's 
atsortment to make his head swim. About a8 
‘many assert confidently thatthe next trend will 
‘are postive that the market is 


Ee es rete oe 
Seti ieecmatae roe 
Serban San shad 


‘not only occasionally, but almost invariably 
there is a. wide divergence of opinion among 
stock market experts 
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After period of ivegulaity the upwasd 
tee wit game en sO 
STTAS preponderant rend forthe immedice 
fatareell Me arwwmerd 
‘ntti markt 
"The mare rales be ied 
‘Geter 3 witnesed one of the most per 
enn ainsi etry ofthe New 


‘Dur ie lig 


Will shortly resume its 


Progress: 
"The lows have been temporarily reached.” 
“A secondary reaction is coming after the 

resent forcard thrust.” 

“The market acts as though it were trying 


to go-up.” 
tas wil be offered for sale om exery bulge.” 
“The current rally ia the market will con- 


| ‘tinue further.” 


(We are) *not inclined to follow the current 
rally as yet 

Just the day before such a drastic decline ag 
‘occurred October 3 there was a wide conflict of 
Pe es ore oo int wee a 
‘© happen and many advisers were taken 
‘completely by surprise, as the above quo- 
tations show. 


Vague-ries 
2 common share of bokerage a 


‘rgueneas <= probably the reult 
wa doubt or lack of convi Hoa ‘on the broker's: 
Taitas tote sadn Ave vag snes 
Maintain trading position ts a populat 


favorite. And what, fr example, do 
{fom the following cootsions hich were sas 
{aten from opinions. published the: Sun, 
What action would these advices sages (0 


"Arhas bee the case forthe at sx month 
the market problem continues to be one af 
oper ae 
is “Breaks in many directions would still sug- 
st the probity af farther conection.” 
ei eae 
ta 


Spec ably pl 
le pr he marie of he ime 
ture 

Tt'would seem that such opinions as quoted 
resent groping fora civ a tothe iment 
inture trend rather than an ct itr 


se values. And that, by the way, is one dif 
ference between speculating and investing. 
The speculator is Ruided largcly"by what he 
thinks, or what someone else thinks Vs Roing 
te happen: fe wosld buy sock ofa aint 
whatever, i convinced he could sll Hat 
fret the instr, onthe other hand, while 
shoring a desire 0 see his securities 
actuated in his selections by known values 
‘The poose-bone prophet” who predicts fain 
cy diy il oer ot ner be, Te 
profesional stock market advisor, who 
fess ost opinion all the tne bound to 
Tight part ofthe time, Tut where does that 
eave 


prominent figure created considerable stir 
exh Rag Of 195 by predicting 480 0F 
(Depoint break in wtck musket averaes. Pert 


‘the September decline was severe enot 
po tiat we cay raga apron goed 
Jn a practical sense. But even the September 


deci only wiped out about 68% of the a 
‘ance that occurred during August in the wake 
of the bearish forecast. 


In a speculative effort there ia a deal of 
diference between thinbing and acting. A 
Thousand experts may’ think the ‘market is 

shane, anther thousand 
a oa ‘ther defnite aim 


we You 
finally at in the dark. Note we said speclai 
advice, whic is diferent thing than invest- 
tment advice. 

Tt is s9 easy to forget that cither investi 
‘or speculating in securities is a forward-looking 
process. People confuse reflection with vision. 
"They recall the former prices of Atchison, 
American Tel. & Tel, General Electric and 
‘other 0 called “blue chips"... They figure Out 
the profits that might "(Cound n sxe) 
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The Unwritten History 
Of Your Baby | 
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tortion pages. Your baby cannot write 
the early chapters ofhis own history. You 
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Lat us tell you about « simple, common 
ante plan whereby olmostany aimorhope 
7 Weaturefor your baby can bereol- 
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CONDITIONALLY GUARANTEE the funds. 
Write today for full details and for 
teat nancial cieslor, showing 
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| most speculators who depend on professional 


Following ate eight stocks, one pair repre- 
senting each of four industries, In each case 
‘one of the pair went up during September; the 
ther registered a decline. The figures show 
the changes im price which tok place between 
‘August 31 and September 30, 1929. 

Allied Chemical, declined 35 points 
‘advanced 12415 


Commercial Solvents, 


‘Consolidated Gas, declined 18 points 
Columbia Gas and Elec,, advanced 2435 


ts 
Intheabove cases the speculator who thought 
chemicals were good won if he picked Com- 
mercial Solvents; he lost if he chose Allied 
Chemical. Ife favored the utilities he won on. 
Columbia of lost on Consolidated 
"This is the way a tip usually works out: Mr. 
‘A. isadvised to buy So-and-So and is primed as 
to what is going to happen in that stock. He 
watches it; it goes up; then he buys near the 
top and wiches the price dine. “More people 
stocks ote they have gone up tha before 
Tt lea peculiar quirk of human nature 
‘Another characteristic of the human race is 
to like to pass slong “inside dope.” If you 
‘ould trace to its origin any one of the tips you 
get you would be surprised at its long string of 
Sncestry and the doubtful character of its 
parents 
Putting all these facts and illustrations to- 
fete bang 25 0 only one conan, Fol 
wring, speculative advice is a hazardous un. 
dertaking—about as hazardous as speculating 


in the dark 
But what to do? Invext—don't spelt 
uy Liown values—not bunches. Put your 
money in something you are wing 10 
Thu gou'l have more money i the end 
“The investment trust 4 oe answer to the 
leaies of the man who wants to participate 
{stock profte, The average investment trast 
Envests in stocks and bondsa wide diversi 
‘Siti of eachall selected on their intrinsic 
Sherts and none chosen on tips Investment 
{astefrequently sell thelr holings and make 
robe in which their shareholders participate. 
at they buy and sellon am investment baste 
instead’ of being. guided by speculative im 
Crimet oe be) 


First Mortgage Bonds 


Follow the definite plan given i the new 
teition of this famous book and your 
fhancal independence iz won’ The Plan 
tro just ar surely whether You are now 
‘Sting 31,000 or $100,000 a year. 


is cetain—each step plaialy ine 
“rdependent 
floc, business genius or speculation. 


Every fact has been harvered out of 
the 48 years’ experience of Cochran 6 
MeCluet ia the first mortga 

banking business. 


investment 


‘The plan is #0 simple any one ean under« 
stand it—so definite any one can follow 
t—and so certain no one can 


In addition to the Financial, Independ- 
‘ence Plan and the unique budget sched- 
tle, the book gives suggestions that en- 
le you to enloy more othe god things 
of life, both while building your inde- 

‘after you have at- 
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Tobacco’s \, 
at its best... in 
a pipe 
ENS ees fo 8 mans ke 
ae eee Honky pane at 
0 you know wig? ny 

‘We'll tell you. It's a triple reason. First, 
pine tobe diferentfor tne 

fret Socom, tobmoos smncbies 
like it should in a pipe—completely, all 
of it. And third, tl mean you get 
‘more satisfaction—greater relish of the 
good old savory burley, soothing fullness 
of rich smoke. 

‘There's even a fourth reason: you like 
good company. The pipe-smoking broth- 
ethood is that. Its members are thinkers 
and leaders, 

‘Tobacco’s at its best in a pipe. It 
a chanoe £0 be Keel thereto loowes op 
as it comes to life, to expand and take 
in air and glow, Only the choicest leaves 
get that chance, moreover, for pipes tell 
the truth about tobacco. Choice leaves, 
Sink mages ces og rong 
pig nt 
eleven distinct processes before we're 
‘ling to pes ie ta to you. 

If you've been missing all this, that's 
your misfortune. If you keep on, it’s your 
fault—for we're waiting to send you your 
first pipefuls of Edgeworth. See the cou- 
pon?’ Fill it out, get a good pipe and the 
postman will bring you a neat little glad- 
to-meet-youpacketof good old Edgeworth. 


EDGEWORTH 
ea 


LARUS & BRO. CO., 
Richmond, Vex 


1 ery your Kdgeworth. And 1 try iin 
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MOOTH-ON 
No. 1 hardens 
like iron and ex- 
pands in doing so 

to rele cracked, 
open or loose parts 
everlastingly tight. 
Don’t pay any professional j 
price to make such repais 
Smooth-On No. 1, you yourself can 
do a perfece job for a fer cents and 
usually in a feco minutes. 


Get the Smooth-On habit and you 
will quickly find thar it keeps many 
dollars in your own pocket. Try it 
fon the following and see for yourself: 


Stopping leaks in steam, water, gas, 
oil of stove pipes, mending cracks, 
breaks or leaks in furnaces and boil- 
ers, radiators, tanks, sinks, pots and 
pails, making loose handles tight on 
umbrellas, knives, hammers, brushes, 
drawers, etc., tightening loose screws, 
hooks, locks, door knobs, etc, 


ON THE AUTOMOBILE 


Making cracked water jackets and 
pumps good as new, stopping leaks 
in radiator, hose connections, ga 
tank and g and exhaust lin 
making a fume-proof joint between 
exhaust pipe and tonneau heater, 
tightening loose headlight posts, keep- 
ing grease cups, hub caps and nuts 

from loosening and 


falling off, ete. 
7 oe 
rime To get perfect rem 
sults, write to us 
for and use the 
Smooth-On Rep 
Book. Free if you 
return the coupon. 
ores 
Get Smooth-On No. 1 in 
— 7 035 Fld, or §-1b, ting 
‘Write 1 ay hardort riore or 
FREE BOOK = svar drt om 


oS 
Doit with SMOOTH 0! 


SMOOTH-ON MFG, C0., Dept. 58. 
574 Gommunipaw Ave, Jersey City, N.J. 
Please send the fee Samooth-On Repair Hook 


Deceamen, 1929 


PRODUC 


Distinguished 
by NATURAL 


TONE. 
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-Fan radio engineers completed a high 
jevement in designing the splendid sets 
ch dealers are now demonstrating. 


General Motors Corporation, entering the 
field of radio through the purchase of Day 
Fan Electric Co., now sponsors the offer of 
these sets to you. ‘The present development 
of Day-Fan Radio is a “product of 
Motors.” A significant endorsement of the 
qu 

The performance of the new Day-Fan Radio 


y built into these receivers! 


‘bone: Nige-tube sot, with 
fred i 


is marked by a brilliant natural tone— 
deeply and enduringly satisfying. Respons- 
ivwness is another characteristio—the result 
sensitiveness, effective power delivery, 
and sharp selectivity. 


Each Day-Fan model is built to a single 

igh standard of quality. There is but one 
chassis for the standard-tube models, and 
‘one chassis for the sereen-grid tubes. Select 
any Day-Fan set with the assurance of en- 
joying Day-Fan Perforn 


as-Fan Sereen-erid Radio ie 

ineered ty employ the nam 
Has thepe nerees rid tubs ted 
meet detector (ube, with two 
is in posh-pall Tt delivers 
ait “conse with remarkable 
deity snd Uhre hae been mt 
secre owiehe Model 
5, 0.50, Model 4, 5210 


DAY-FAN ELECTRIC CO. 
1712 Wisconsin Blvd. Dayton, Oho 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8: 
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Popular Science 
GUARANTEE 


Poruten Science 
MONTHLY guarantees every 
ticle of merchandins adver 
ised ins tts columos. Readers 
‘iso, ay. products, advertised 
in'bordtan SclENcE 
ONTMLY may expect them 
to give absolute satisfaction 
tinder normal and proper use. 
"Tools Radio Apparatus, Oil 
Burners and Helrigeratorn ad- 
fertised in. POPULAR SCIENCE 
Monray’have been tested or 
investigated by the Popular 
Eiicnet Institute of Stamfants 
tnd each advertisement carries 
the insignia Indicating ap- 


However, other products 
advectioed “in the ine 
hot subject to test carry 
same guarantes to readers as 
Products tested. 


‘THE PUBLISHERS 


1s 
Be 

is 

ie 

Gaiwerity i 

nines oat Artin Sctvots i 
Von Heftomsan Aircraft School a 


Sporting Goods and Toys 


Woene:, Georae 
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Airplane Flies 368 Miles an Hour! 


Radio to Send Movies Into Our Homes! 
Wireless Telephones Soon Universal! 
What Will Science Give Us Next? 


Nelson's twenty-two years ago recognized that 
an Encyclopedia bound, stitched, and glued in 
the ordinary way cannot keep pace with the 
rld’s progress; it is inevitably out of date soon 
after its published-_perhape even before It fs 
ready for deli because of the con- 
stant development of NEW KNOWLEDGE. 


NELSON’S 
tooseiear ENCY CLOPADIA 


New Today—New a Year from Today. Still New Ten Years from Today 


It is now It will till be new six months from today. It will substitute the new ones, You have a new Encyclo 
STILL b years from today! For each volume of NEL- month. Experts al over the world are constan 
1 patent loose-e ‘ix months information that 1 Encyclopedia alway 
Helmet ge ata em ier er tnt Ate hate tweed ad 
Litions covering al th rid over. Tt is abinations and Mergers, Tattl fulsera 
timplonnd eur 10 “unlock” the banding, ake out the od pages nd elie, Kellogg Peace Pact, Gral Zeppain World Fight, ei. ete 


This Great eater Encyclopedia Can Never Grow Old 


ons Pope Lowe Laat Enger 

PH ed telat toe fan Re 

ado a a pra, 

ore ste Altes 

: “sn span ht we ee 
{ite nwindge plated dare sn Ceorge Ts Malu, Attorneys Chicago: 


Gear 


inthe only Lsee-Leat Eacy- 


Question and Thirty-three 
Answer Service Educational 

Exes: Reading Courses 
Nelson's Loose-Leat 


Reader’ to 
faspetopedias tadeding targets spares 
‘Aeronautics to 


subscribers. ‘These courses are declared by 
‘siueational authorities to be equal to a col 
loge course in each of these departments, 


This Handsome 


FREE— Hosbonse 


ie fet Aeon, um tag 
Perma Nite Scere hele ad 
tis arenas ie a ian shee 


Send for Illustrated Booklet 


ree to adalir—a beauty ioetrated owes booklet of sample page and full information about our free 
ockias afer and oar Dudowt Easy: Payment 


ie tcarance that you wil promptly 
fei the latest obtainable nod moet depen 
Shs iformetice 


Equivalent to 
1,000 Volumes 


MEASURE 
YOUR KNOWLEDGE 
with the 


TOTAL PERCENTAGE. 


4 


EYER Y200¥ is talking about the famous «Popular Science 
Questionnaire.” Doctors, Lawyers, Professors,College Grad- 
uates and thousands of others have tested themselves with this 


Questionnaire. In the panel is the list of questions of which the 


Questionnaire is composed. How many o| 


Like an Old-fashioned 
Examination 

May we ask you to make this 
test carefully, reading thequestions 
slowly and giving thought to each 
cone? When you cannot answerone 
satisfactorily to yourself, put a zero 
(0) beside it. 

On the other hand, give yourself, 
credit of four (4) for each satisfac- 
tory answer. Then when you are 

rough, see how near you have 
come to making a mark of 100. 

‘Thisis like an old-fashioned exa- 
mination, but you will find it fas- 
Ginating. The questions all have to 
do with the wonders of the world 
we live in. All can be given quick 
and straight forward answers by 
any person of education. 

All of the questions in the fa- 
mous “Popular Science Question 
naire” and many hundreds of 
others, have now been answered, 
for the first time, in one book 
‘Tue Pocker Guwe To Scunct. 

Ail that you probably ever wil 
want to know about science is told 
in this one 284-page book that will 
fit in your pocket or gracea library 
table. Curiosity-satisfying facts 
aboutthe world welive in aremade 
instantly available to you in simple 
quedoc-snd-entwer form in 

‘az Pocet Guipe 70 ScieNce. 

‘You are assured of the ac- 
curacy of the answers"in THE 
Pocxer Guioe to Sctence be- 
cause it has been edited by 


them can you answer? 


Dr. E. E, Free, who has remarkable 

nius for condensing the known 
Fects about scientific questions ta- 
to easily remembered paragraphs. 


SPECIAL OFFER 


Tus Pocker Gume To Sctence is 
not for sale. It is offered to you 
without one penny extra cost with 
a 14 months’ subscription to Por- 
tar Sctmce MonTHLy. 

Porutan Sctence Moray “‘car- 
ries on” from where Tue Pocket 
Gute To Screnct leaves off, Tw 
Pocker Guwe gives you all that 
the scientists have discovered up 
to right now—Porutar Sctence 
Monrnty will give you all the im- 
portant, interesting and new dis- 
coveries of science for the next 14 
months. 

Ir takes over 300 articles and 
pictures every month to tell the 
readers of Porutan Sctence 
Mowtuty all that has happened in 
the scientific, radio, mechanical 
and automotive fields, 


Your Name in Gold 


‘Tux Pocerr Gurpe ro Scumice is bound 
in beautiful flexible fabrikoid. We will 


Sepouit yous cas caopon boloe 
vee exert o you the Special Offer of 
Somes Meorenes fegelet ree Up sot 
Somes Meoren Gegelet ree Uy 

month would be $350) with the Tas Poc- 


xet.Gur 


‘Sctmnce—all for $2.95, plus 
‘you are already a subseri- 
8 Scumnce we will 

your subscription 14 months if you accept 
this offer. 
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Mara by Arthur Come. Wood bck engraving by Howard MeCormich 


Great manufactories, towering skyscrapers, 
moving trains and motors, mighty ships—achieve- 
ments of man that typify the work of the grind- 
ing wheel. 


Yesterday, the mechanic with steel against steel 
slowly and laboriously milled his stock. 


Today, grinding wheels and grinding machines 
fashion even the hardest steel alloys to mechanical 
perfection on a mass production basis. 


NORTON COMPANY WORCESTER, MASS. 


NOUR, T2N 


Grinding Wheels Retiacteries: oor 
Grinding” Machines 


rt} 


RN 


My, 


DVICE is cheap 
enough and there 
are always plenty of 


people ready to offer it, as any 

buyer knows. ‘The remarkable part is 
that so many of these people can say very 
definitely and conclusively just which 
make of product is “the best.” Asa rule, 
themore limited theirknowledge, the more 
positive they can be in their assertions. 
We on the Popular Science Institute 
staff get considerable amusement in occa 
sionally overhearing some of the counsel 
that is given to prospective buyers. A 
commuters’ train was the scene of & 
t discussion the other morning, 
frigerators being the subject. One man 
was telling his neighbor that a certai 
electric refrigerator “had it all over” 
all the other electric refrigerators on the 
market—was cheaper to operate, more 
efficient and superior in every way. As 
far as we were able to. gather, this gen- 
Heman’s knowledge of the refrigerator 
in question was based more or less ex- 
clusively on his own experience, that of 


his brother-in-law, and some friends who 


praising was a very fine 
‘make but it was not better than several 
other excellent refrigerators now on the 
market, 


What the Institute Found 


OMETIMES, people are skeptical 

when we teli them that there is no 
‘one outstanding refrigerator on the mar- 
Ket today that can be considered ‘the 
best.” But this is a definite fact proved 
by the test 
Institute's labor 
yersity—and this information provides 
A somewhat more accurate basis for an 
‘opinion than the experience of a few users 
of refrigerators. 

Every test that Popular Science Insti 
tute makes on a refrigerator of the au- 
tomatic type requiresa minimum of twelve 
weeks! time, test runs being made at six 
different temperatures and all features of 
construction and operation receiving 
careful check. An idea of the extent of 
these tests and the complete nature of the 
data obtained may be gathered from the 
fact that one of the few commercial 
Jaboratories in the country that is equip- 
ped to make similar tests charges $750 
for putting a refrigerator through just 
one part of the series of tests to which 


y at New York Uni- 


POPULAR SCIENCE MONTHLY 


Popular Science Institute 
‘subjects all refrigerators 


The “Cream” of the Market 


IMILARLY, in the case of the other 
types of products that The Institute 
investigates—radio, tool, and oil heating. 
equipment—it has been found that invari 
ably’a small group of very fine products 
rather thap one single product that could 
be considered most superior, is at the top, 
Between products of such equivalent 
merit, any selection of the best would 
come down to a matter of opinion, and 
Popular Science Institute feels that it is 
the buyer's opinion that counts when such 
@ scant margin of choice is involved, 
When making a selection from among & 
limited number of products whose merit 
and value have been established by: care 
ful test, satisfaction is bound to result 
in any case, and the highest degree of 
satisfaction ‘will result when, the basis 
of choice has been the buyer's personal 
preferences and requirements 
Therefore, when a prospective buyer 
uses Popular Science Institute's approved 
list as a guide in buying, he is absolutely 
protected and certain to get well made 
equipment. that represents good value 
and will give satisfactory service. The 
Institute's knowledge of the merits of 
equipment in the four classes of products 
it investigates is based on the complete 
facts in every case, and its decisions as 
to which makes deserve approval are 
absolutely impartial, 


Where the Tests Are Made 


worth of testing equipment 
Science Institute's testing’ headquarters. 
Every product is put through most severe 
laboratory and practical test, and every 
essential fact that need be known about 
the product is determined. The tests are 
made by engineering experts with excep- 
tional experience and ability 

Products are approved solely on the 
basis of test and investigation findings, 
all decisions being ia the hands of Dean 
Collins P. Bliss of New York University, 
who is Director of Popular Science Inst 
tute. Professor Bliss is Associate Dean 
of the College of Engineering at New York 
University and is on the staff of theUi 
States Bureau of Standards in Washing- 
ton as consulting mechanical engineer. 
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» Looking for the Best? 


A Letter to the Institute Will 

Bring Sound Advice on Buying 

Equipment of the Highest Value 
By F. G. PRYOR 


Secretary. Popular Se 


jemce Institute 


Price Is a Factor 


ULAR SCIENCE INSTITUTE, 
not confine fts approvals to prod- 
ucts in only one price class. What it 
insists on is that equipment represent 
‘good value and be up to the standards for 
its own price class, Of course, in all types 
of equipment, there is a price limit below 
which no worth while product can be 
manufactured, and Popular Science In- 
stitute will not grant its approval to a 
low priced product unless the manufac- 
turer has been able te turn out a device 
for that price which is really well made 
and capable of giving lasting satisfaction 
to the purchaser. 


Use the Institute Service 


‘The Popular Science Institute is first 
and last a service for the readers of Por= 
tive Sctesce Montuty. Its aim is to 
safeguard them in their purchases. of 
equipment of technical or semi-technical 
nature, In onter that The Institute may. 
function with greatest efficiency and 
widest usefulness, readers of this maga- 
ine are urged to make full use of its 

Sound advice and lists of reliable 
makes of radio, tool, oil heating and 
refrigerating equipment will be supplied 
‘on request. Special questions pertaining 
to the purchase of such equipment will 

answered gladly. Address. Popular 
Science Institute, 381 Fourth Ave., New 


INSTITUTE BULLETINS 


List of Approved Tools 

Insulation in Building 
Construction* 

List of Approved Radio Prod 


ucts 


List of Approved Oil Heating 
Devices 


Advice on Installing Oil Heat 

List of Approved Refriger- 
ators 

Refrigeration for the Home* 


*Price 25 cents each, 
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For toys at Christmas time, 
for industry all the time 
...this grainless wood board 


The discovery of @ 
trial processes, is x 


thod to make wood grainless is revolutionizing many indus- 
manufacturers a new material sith which to improve 


products and reduce costs. Perhaps you, too, can profitably use this grainless wood. 
A sample and the Presdiwood booklet are yours jor the asking. Both are FREE, 


Jj] Now tiny tots can play with 
ti wooden toys that will not 
splinter, Motor truck bodies 
Bare made strong and smooth 
* with a material that neither 
eracks nor splits. Glistening 
concrete walls of towering sky- 
scrapers require practically no 
hand smoothing because of a perfect, smooth 
board that lines the forms, All these develop- 
ments, and scores of others in manufacturing and 
building, are possible today because of the grain- 
Jess wood board, Masonite Presdwood. 
Manufacturers find that Preedwood has many 
properties which adapt it to production methods. 
Builders find its smooth surface, its uniform 
Yth inch thickness, and its broad four foot by 
twelve foot pieces ideal for paneling, display 
booths, closet lining, breakfast nooks, and for 
Tining ventilator and elevator shafts. 


Easily worked—in factory or home 
While the grainless nature of Presdwood is per- 
haps its most remarkable feature, it is far from 
the only property which makes Presdwood 
popular. This grainless wood is hard, smooth, 
strong, and dense. It never harms fine tools; it 
can be punched, die cut, milled, or sanded; iti 

also ideal for the home mechanic who has little 
to work with but a hammer and saw. And when 
an article is completed it can be left just as it is 
because of Presdwood’s natural beauty and resist- 
ance to moisture, or can be given any com- 
mercial finish, 


FOR CHILDREN'S 
cHristMas rove 


asonite 
PRESDWOOD 


This grainless wood is used 
in radio cabinets, tension 
boards for loud speakers, beds 
of portable billiard tables, 
book cases, kitchen cabinets, 
show cases, and closets. 
It makes strong shipping con- 
tainers, weather resisting road 
signs, light partitions, durable work bench tops, 
and attractive novelties such as bedroom screens, 
fire screens, and trays. 


FOR LINING: 
CONCRETE FORMS 


Lines concrete forms 


Building contractors reduce labor costs. on 
concrete work as much as 40 per cent when Presd- 
wood lines the forms, for the face of Presdwood 
leaves the concrete perfectly smooth so that the 
process of polishing with carborundum bricks 
can be entirely eliminated. 

Every manufacturer, builder, and home me- 
chanic should read the fascinating story of wood 
made grainless. It is the record of a scientific 
experiment with live steam at 1,000 pounds pres- 
sure—an experiment which revealed a way to 
make grainless wood commercially. 

The Presdwood booklet tells this story, lists 80 
uses for this grainless wood, and tells how various 
finishes should be applied. The booklet and a 
sample of Presdwood are yours for the asking, 
A posteard brings them. 


MASONITE CORPORATION 
Dept732, III West Fashington Street 
ica, 


FOR STURDY SHIPPING CONTAINERS 


, 
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Do You Agree? 


SYVHY do you and others persist tn using 
"Wits awitard and tonfesing word “wont 


tat eerie 
batarally shuld meat something that cannot 
be paehy Biter ago eeleees 
“double negative having the same team 
‘ts lammable'vexacly.opponite to the 
meaning intended by its users 


ot structurally, but 
Decause of its unnecessary repetition, 


"The word is 


atonal 
Beenty fans © pe” —8- eM, 


Poruran Science: Moxtuy, not persistent 
hl, hsm bid for ceed “en 
ammable:* But are there mo arguments on 

the other side? 


Something to Worry About 


'N ONE perngreph of your recent article on 
“Tigi fioet Geericenyslags santos 
injurious 
Caterpillar Later, he sates that when the 
sagem hatch ot they ve on frit ue. 
iT want (0 know is how they get the 
julces without arming 
the frit, and how farmers 
vel be" better off with 
Srearms_of wasps, eating 
ile frlt than they are 
‘ow with caterpillars eat- 
Ing the leaves. ‘My advice 
{sia let Nature al 
RF, Cohimbus, Ohio, 


A Pat on the Back 


[ARC delphi w sce ta yu are mab 
T fief te Sony Nive rept 
department ofthe magazine. Irs one 
tot interesting and cnightening features you 
five incu a Parca Scrncr Mowry 
Hack of chatting about sclentie sub 
Joma och u wnaer ob to bath insrort on 
‘Stein te ay reader and int, uns Vn 
fasten, the, real attraction of your 
publican A’ McK Omaba, Neb 


What! No Science 
in Cockleburrs? 


“BRARNSTORMING with Linders,” 
Seow, wash slety witten and 


of the Spe my be Woerted to 


regarded the placing of cockleburrs in ‘s 
EER elated cen fun and ate 
rasan eremplary boy 

Roar lke this is bound to have two 
undesirable effects. First of all, it will inspire 
hundreds of ounesters wth the ambition to be 
‘eral stunt artists and, sony, wl hasten 
the day when conservative ctsca ike nel, 
who began by admiring Colonel Lindbergh, 
Tl iavolunttiy be tured against ths 

tor the saperabundance 

Dublctty the editorial fraternity thrusting 
Spon hin". PW, Ithaca, NY 


Not Sighted Yet 


“WAS turing over some 
of my back numbers 
of PorvtanSciexer 
Mownmy when I came 
pon the article about the 
stety-hour transatlantic 
boat in. the April, 
OER, fave, "re atte 
said ‘that Adrien Remy, 
French inventor, was pat 
ting the finishing touches on the new craft, 
srhlch consisted of two lar pontoons between 
Which the cabin, motor, ete, were suspended, 
nd that be planned soon to start for New 


hasn't arrived 


s 


And More Coming 


“TANT to congratulate Porcusx Screxce 
Most on some of its recent articles 
which have been extremely interesting. As a 
reader who, like J. P. F., of Chicago, does not 
0 in much for’aviation news, T have been 


nd 


we 
font nr 
nena mascara 


‘ovember issue, on “Everyday. 
‘Wonders in Colloid Chemistry’ and'Rays—the 
Clue to Evolution” respectively, were fine, I 
hope that De. Free will continue to help readers 
like me to keep up with some of the broader 
phases of science. And even if T don't read 
auch aviation stufl, I must say. that the 
Zeppelin and Lindbergh articles in the October 
number were bumdingers."—A. W. K., 
Arlington, Mass. 


After You, Professor 


flea 
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ste et mney, ge 
1 jose Heep runaing my wanteil neficent 
Bese eesaeeret 

er ntaceeeee 
Eeice aes 

or eer ed 
EnNs ASL eater ee 


Chad Bh Centerville, 0, 


One of the Sciences 
“GF. of Madison, NJ, writes as his 

5 roc wea evaton artes teface 
arice "on" phys, geometry, and, ether 
Sclenes of that type shoud be pablched more 
thon ato, “ia al ry 
trl, ae they make ane reading, but T dont 
Tink that aviation should be mide the oat 
fer then Aviation inn och epcncy of 
ofthe others and should be dealt with accord 


ingly. 

"As S. F, said, there are strict 
zines for people of my type who like aviation 
land are air- minded enough to see its future. As 
one stroke Tay. that more articles 
About aviation in magazines of all types will 

help speed its progress. 

“Feil not be many’ years until the nation 
with the largest commercial air transport 
system will be the leader, just as it was di the 
seas in olden times. The others will just follow 
‘and take what's left, Although I'don't want to 
prepare for war, the nation filled with more 
privately owned planes wil alsa have the great 
fat war strength because it takes but a short 
while to turn a good civilian plane intoa fighter, 

“Tn closing—let’s have more aviation articles 
land boost. that fied of science sky high.!"— 
RD.P., Fairbury, Hil 


Stuck! 


E, FREE'S article on colloid chemistry 
ish cali ey ave eau 

cataractson the eyes, and make postage it 

Sick. The part about rouge sticking t0°3 

Appe’s lips with & pes 

Sure of 200,000 pout to 

the square inch raised an 

Srpument in our family. 

Ata” movie the other 

night oye Kissed 

the hero and left rouge 

tmarkson his check What 

tre want to know ie fit 

Pounds he square ach to pal of rouge, why 
‘othe square inch to 

This didn't hurts My’ daughter thinks it 

bhut that they were enjoying. themseves (oo 

touch i note ats Nev 


The Old “Grey Wolf” 


“WWEARE very much interested inthe auto- 
‘mobile story ‘Scorching in My Horseless 

and in the pictorial section, ‘Tracing, 
Your Car's Family Tree." There are so very: 
few men who remember the old days of the 
automobile, new as the industry is, that per- 
haps one writing on the subject might be 
Baioned for ovedooking many interesting 


“The story talked about high speeds of 
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COOLS while 
you shaveand the 
Tooluess lingers! 
Listerine Shaw 
ing Cream 


member— 


Do you 


Wd old family doctor came 
how your heart began to 
thump? You didn’t know but what you had 
cholera morbus or something equally dread- 
ful. You saw yourself dying in no time. 


Then his firm, gentle hands poked you 
here and there. His bright, es looked 
down your gullet. And, oh, what a load left 
poitinind when you lead thatyour rou: 

Ie was only a badly inflamed throat and 
that Listerine would take care of it! 


‘The basic things of life seldom change: 

today, is the same tireless enemy 
of sore throat and colds that it was half a 
century ago, 


It is regularly prescribed by the bright, 
busy young physicians of this day, just as it 
was by those old-timers—bless their souls 


It checks 


—who mixed friendship and wisdom with 
their medicines 


we were prepared to prove it to the entire 
satisfection of the medical profession end the 
U. Government. Three well-known bac- 
teriological lahoratories have demonstrated 
this amazing germ-killing power of Li 
Yet itis so stfa it may Be used full strength 
in any body cavit 


Make a habit of gargling systematically 
with full-strength Listerine during nasty 
weather. It ais preventing the outbreak 
of colds and sore throat. And often remedies 
them when they have developed. Lambert 
Pharmacal Company, St. Louis, Mo., U.S. A. 


SORE THROAT quickly 


Gare with full-strength 
Listerine every day. It 
inhibits rhe development 
‘ofsore throat, and checks 
it, should ie develop. 


How to prevent a cold 
Rinsing the hands with 
Lirerie fore ‘very 
that lodge there. 
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KILLS 


200,000,000 GERMS 


N 15 SECONDS 
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thirty miles am hour at atime when the 

Packard fourcylinder car was being built. St 

‘might interest you to know that this four. 

der car followed the Packand Grey Wolf, 

was the first car to make a speed of 2 

tile a minute. Incidentally, this car had 
i gear in the rear axle, wh 


Sout sory dealy" “HL E-O. Packard Motor 
Car Company, Detroit, Mich. 


Pepper 


“TAG NOT ping to anower K's question 
“Where did the fost ying hours 39?" in 
the way that he expects. Instead Tes going 
toa him a question. How many diferent 
combinations of numbers did he tty? Here 
sre two he ied 

“Suppose the speed 
the plane to be ity miles 

rand the voc 

Of the: wind fifty. With 
the wind, according to 
SiK3 reckonings the 
pls wil 0D ie am 

ftand take three hours 
0 cover a 300-mile jure 
ney Now when the plane 
Harts back, if one aocepts his reckoning, its 
Speed is no’miles an hour. Ka other words it 
Stands ail, 

“Suppose the figures to be fifty: miles an 
hour forthe plane and 100 for the wisd. How 
long will it take for the machine. trying to 
‘buck’ the wind to reach a place of the sume 
latitude $00 miles aay? Assume the circum: 
ference of the earth at our plane's latitude to 
‘be 24,000 malls, then the correct answer is 474 

‘and it will arcive tal ist! Figure it 
st" ME PRs, Columbus, O. 


“Simple Arithmetic” 


ME, mysterfous loss of two outs in S.K.'s 

flight from Los Angeles to San Francisco 
fand return is accounted for quite easily. The 
lane travels at 100 miles am hour. The dis 
tance is 300 miles. The air velocity 


juired for the trip if there were no wit 
ference is two hours. More simple 


the alr a total of eight 
‘ind foal 6700 mens The planes sped 
100 miles an hour, wo that ithe to travel the 
extra two hours to make up forthe distance it 
is carried by the wind, Still more simple 
arithmetic!" NK Baitinore, Sha. 


From Bald-Headed Row 


eR tee 5 fre 
Tate cra ets 
oo Ses 

surfeit of portraits of gadgets and ther 
wetting te 
Eteent asa 
ice 

TF toa nee 

Shihan 
wn iol i a 
bd but, after all, even 

a aa 
SRC Nt aly hana and oe 
EE re ag ear 
SEO 


Changed His Mind 
SP THOUGHT 1 would dicomtiue taking 
Raopesion WA pach cnet sew 


foterenting than’ its prices” 
teiingos ae. is 
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Who'll Help Him Out? 


“MY 288 os 
‘magazine faithfully, Pa 
but I am sick of having 1 

around the house. Every 

‘month you get all heated up, 

because somebody has in- 

vented something. What 

of it? Have the inventions 
wehavenow mde menany |] 

Wiser or more intelligent 

Do they inspire am) ccs 


the we invented the bre. words 
ough it were: “Come here, Watson.” 
And to inaugurate the transatlantic telephone, 
the Mayor of New York said to the Mayor of 
London: “How's the weather over there 
“Why. get excited because radio travels 
‘around the world when it usually carries some- 
iting like'T Faw Down and Go Doom’? Why 
Ihave calfits over the talkies when they are 
let us hear the splash of the custard 
hits the comedian face? Why’ rave 
5 of the electric light when it 
cone ‘around at night when 


with same, Tam in 


Sere, oe 
poranrare 
Spanier auiten 
es 

‘As an ol English 


apprentice serving ey 
nein sang ship 
ato Gi 

find, | take peat picasure in making thew 
meee 
read. Captain McCann's explanation of si 
ferent parts of the vemels such a tbr hoes, 
tdews, sheets, and buntlines. Tt will no doubt 
t's great pleasure for Captain McCann to 
Know that, as Lam now stone dcaf, be has the 
means of giving me uolimited pleasure and 
‘happiness in building these models and =» keep 
my mind off my action. Te surely takes the 
{oneliness out of my evenings, and Tam 
wondering i T may make the suggestion that 
‘he will some time give us a model to make and 
tin a bottle, as we weed to do on the old 
Sivall yandere”G. C, Rapid City, Mani 
tom, Can 


Ina Nutshell 


SUBSCRIBED ‘to Porvise  Scersce 
Mowat as an experiment. Now I feo 
thn hoe of the mont intereting mages 
ished and that Tcanaot get aloug happily 
ithoutit!"-Mt L.A Glowester, Maer 
MRurtag, Sasi” Storm the at 
magazine dealing in mechanics and Lindt 
syste ave ver Bad the pleasure of rad 
ing -W. C.Ws, Hornby, Ie 
"Your magazine i in ne with my work and 
enjoy reaing ts Tam Thew motor 
and wil ll you about it when tft.” 
AWC. St, Douneloitie, O- 
‘Wish Parcran Seurxcr came every week. 
Cannot be withoxt ie". CS, Taft Calf. 
“Tage with 8. Fy of Mason, N. thet 
bone chemseys pipers, tnd gametey, Fett 
nore = 
Ado not wish for any of the aviation news tobe 
Sbolitbat" J.-D. McPS. Birmingham, Als. 
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ries Bevkas Monin eta 
ea tior amen 
sideline 


i i bine oat 


petitor in its particular field.” You are to be 
congratulated.”—J. C. HL, Los Angeles, Calif. 


A Helpful Habit 


BAVA habit. ie 
aia 
Reon ig 
Dia i necery, orat 
cera 
oe ee, 
see 0 Gn Kee 
mere rans 
iat ee Gees 
pipe 
SL ce 
eR rt ica i ase 
Grenier ee nea 
beg sere sen 


rap the Submarines? 


‘OUR articles dealing with submarine 
1 


gor item ‘were abandoned 
‘Thelom was fourteen young me. 
“These terble dusters have argued, a 
storm of potet over bere td th gencal ee 
‘What do your readers thi 
556, London, England. 


The Retort Courteous 


“JS RS Bom re Soi 
Na a at 
usar aaa a 
Sone rame kone 
nectar ant oe 
yee ale Do Sah Sales 
Shpall at Beran Ta 
iicaie'y th wien poy 
ia Sona a a 
ee ene a 

Reba 


From the Sick Room 


eieaneantnes 
Tan 
Mowry is a life-saver, Y) 


Itisone of the few maga- 
Zines that gives a person 
‘something worth while 9 

think about when he has ~~ 
pothing to do but le still YN 
fand think. Ten} 


face of PP. SRtoorovi, Californian 


Worth Preserving 


‘AY T compliment you upon your roto- 

ravure section. Whet you added the 
feature I thought it would be jut another jum 
tie of reat paces Instead you bave nade 
something fe of Your recent picture pres 
‘tation of Edlon’s career, the developmeat 
of the airplane, and Lindbergh's life are 
fais Sle am sre wile peave a 
Many American homes for yeas to cone.” 
RU, Pitsburgh, Pa 
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>> ON DUTY 
WITH THE NEW YORK 
STATE POLICE << 


FROM THE CANADIAN BORDER TO LONG ISLAND 
SOUND, PATROL CARS CARRY THIS UNFAILING 
WINTER PROTECTION » » EVEREADY PRESTONE 


READ what Major John A. 
Warner, Superintendent, has to 
say about the use of Eveready 
Prestone, the perfect anti-freeze, 
in the cars used by the New York 
State Troopers in the perform- 
ance of their duties: 


the second during 
been red, and thos 
Instance where com 


‘quently they 
sme, during: whi 


‘heir cars must function 
Sinder ail sorts of stress and steals. 


Loe OCS CC COC CCCCCOCCCLCIL GS 


hat during the 


Whenever men, engaged in haz~ 
ardous cold-weather duties, en- 
trust their lives and reputations to 
motors, there you will find Ever- 
eady Prestone. At Army flying 
fields. At Navy air stations. With 
Commander Byrd in the Antarctic. 
And one supply of Eveready Pres- 
tone will provide your motor with 
the same permanent protection 
against freezing. It possesses all 
the properties pointed out by the 
National Bureau of Standards as 
essential for an anti-freeze. 


a 


ty Prestone does not cont 
‘tiobal oF glycerine 


POINTS OF 
SUPERIORITY 


Gives complete protection. 
Does not boil off, 

Positively will not damage cool- 
ing system. 

‘Will not heat up a motor. 
Circulates freely at the lowest 
operating temperatures, 


‘Will not affect paint, varnish or 
Iacquer finishes. 


Non-inflammable. 


WON URW 


EVEREADY 
PRESTONE 


FOR PREPARATION OF THE 


PERFECT ANTI-FREEZE 


Once the cooling system of a 
car has been flushed out and tight- 
ened, a single supply added to the 
radiator will provide trouble-free 
surety against all freezing haz- 
ards through all kinds of weather. 

It is time now to have Eveready 
Prestone in your car, You can buy 
it at the nearest garage, filling sta- 
tion, automobile supply shop or 
hardware store. 


NATIONAL CARBON CO.,INC. 


General Offices: New York, N. Y. 
Branches: Chicago Kansas City 


‘New York San Francisco 
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entire organization 


++ hampers the clear thinking of your executives 


s+ sencourages the errors of your subordinates 


Es to the steady succession of 
noises in the average office. Just 
ihear the clatter of typewriters, clamor 
of telephones, s of doors, the 
constant rise and fall of voices. 

This disturbance places a handicap 
ur entire organization. 
"FPorall theee noises echo an re-echo 
from the ceiling...making a nerve- 
‘wracking undercurrent of sound that 
cuts into concentration and destroys a 

share of each man’s value. 

None of the people you pay to think 
ever gets used to NOISE. And in a 
year’s time it writes a big entry on the 
debit side of your ledger. 

So progressive business men are put- 
‘ting an end to uni noise with 
‘Acousti-Celotex, the noise-absorbing 


Acousti — (ELoTEx 


FOR LESS NOISE—BETTER HEARING 


fibre tile, applied to their ceilings. The 
list of Same who are eliminating 
costly errors and speeding up office 
efficiency with Acousti-Celotex is filled 
with familiar names. 

Acousti-Celotex has clearly proved 
its value in hundreds of these installa 
tions. It can be quickly and easi 
installed in new or old buildings. It 
comes in rigid, finished units easy to 
keep clean, and can be painted even 
‘with lead and oil paints without losing 
its sound-absorbing efficiency. 

Architects are using Acousti-Celotex 


CELOTEX 


= 


‘THE CELOTEX COMPANY 
919 North Michigan Avenue, Chicago, Ilinois 
Please send me your interesting free Booklet — 
"Acoust Celotex versus Noise.” 


in hospitals to provide restful quiet— 
in schools and colleges to insure less 
noise and better hearing —in churches 
to eliminate echoes and reverberating 
sounds—in moving picture theatres to 
improve the presentation of sound- 
pictures, 

Mail the coupon below for our 
interesting, booklet, "Acousti-Celotex 
versus Noise;” with complete informa- 
tion about this remarkable material, 
showing in detail how Acousti-Celotex 
subdues NOISE inalltypesof buildings. 

‘The Celotex Company, Chicago, Il- 
nis, In Canada: Alexander Murray & 
o.,Ltd., Montreal. Sales Distributors 
shere. Acousti-Celotex is sold 
and installed by Approved Acousti- 
Celotex Contractors. 
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ANew World Run by Dynamo 


For months, now, political and industrial le 


been talking ex 
has anyone expla 
concern. 


ders and the newspapers have 
tedly about “power” and “super-power.” Seldom, however, 
d exactly how or why the discussion is a matter of public 
This article tells in simple terms why every family and every 


factory has a vital interest in future sources of electric power, which 


already has ent 


“ HE North Pole could be made 
into. summer resort if sulicient 
power were available.” So de- 
Clared the Earl of Birkenhead, 
who is one of England's great 

est statesmen and a leading figure in the 

lectrie. power industry, on a recent 

visit to the United State i 

“That would be a fanciful project. ‘The 
largest elect 

the world, a turb 

generator of” 165,000-kilo- 

watt capacity recently 
installed, together with an- 
other of equal size, at Hell 

| Gate power station in N 

York City, would be doing 

300 acres of 

1 region into 

But what 


a garden spot. 
electric power is doing right 


at-home, in the United 
is fully as startling 
and far more practical 

"The fact is that the world 
is face to face with a second 
industrial revolution. One 
hundred years ago the first 
industrial revolution, which 
Watt started with his inven- 
tion of th 
was well on its 
forming the world. 
ries and mass production 
followed in its wake. A 
worker who laboriously 
fashioned a few nails from 
wire daily by hand now 
stood at the levers of a ma 
chine that made them by 
the thousand, 

The second revolution 
promises to eclipse the first. 
Electricity has brought it 
about. Installation of boi 
ers and steam engines in 
factories is virtually at a 
standstill. Not everyone 


By GROVER C. MUELL! 


knows that the power situation has so 
changed that more than 

of America’s 
“Power 


bolized by gaunt pinnacles of 
towers that dot the count 

as fluid as water flows along metai’strands 
from distant power house to factory. The 


ed 19,000,000 homes, has given to every factory worker the 
equivalent of 55 helpers, and serves three fifths of the 


American people. 


R 


mere snapping of a switch puts its brute 
force to work. It is strong enough to 
forge glowing steel ingots into rails and 
wires. Because it is not bulky, as coal is, 
it can be shot over thin wires to industrial 
ants far {rom cities, even to manufactur- 
ing plants located in remote and inac- 
cessible places. It is clean. And it is s0 
economical that it is setting new styles 
in mass production. 
Industry is not alone in 
benefiting by the revolution 
that brings electric power. 
Electricity has entered 
nearly 19,000,000 homes 
It serves three fifths of the 
American people. It heats 
17,000,000 flatirons, runs 
7,700,000 vacuum cleaners, 
and operates 5,700,000 
washing machines.’ Tt fills 
more than a million ice 
chests, and cooks in 725,000 
stoves. A dollar's worth of 
electricity before the war 
costs only eighty-two cents 
now, according to Paul S. 
Clapp, of the National Elec: 
tric Light Association— 
though living expenses, in- 
stead of falling, have risen 
sixty-five percent. 


HAT is ahead? The 
late Charles P. Stein 

meta, electrical engineering 
is, predicted that elec 
by doing most of the 


tricity 
world’s work, would release 
everyone to almost bound- 


less leisure. Super-power, 
the mass production of elec: 
tricity by a few central sta- 
tions in the United States, 
may bring it about. It is 
the dream of engineers, and 
the next logial step in the 
new revolution. 
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One of the two larust generators of electric power in the world, which was recently installed at 
‘te Hell Gute power station in New Vor City. [ein turbine generator of 165,000 Kilowatt capacity. 


When cheaper and more abundant 

wer comes, a factory worker will per- 
Raps toll but two or three hours a day 
Electric machines will enable him to ac- 
complish in that time what it takes a 
resent-<lay workman a full day to per- 
form. In the home, the revolution will 
be as complete, Cooking with electricity 
will be the custom, instead of a luxury. 
Homes will be heated by. electricity. 
Other uses will be found which no one 
today can possibly imagine, 


UPER-POWER, as conceived by en- 

xgineers, means hooking up all power 
plants into one vast web that would span 
the whole country. Perhaps there would 
be no more than a hundred power houses 
in all-—giant factories of power that would 
eclipse any in existence today. Califor- 
nia and Pennsylvania would exe 
power. Because of differences in time 
across the continent, one section of the 
United States could help to supply the 
nighttime demand of another. When 
night approached in New York, Chi 
power houses would help to 
leaming lamps of the “Great WI 
Way.” As darkness spread to the Middle 
West, Colorado and Nevada and other 
far western states would switch in their 
dynamos to help shoulder the burden of 
lighting the states to the east. Almost by 
the time the West grew dark and com- 


menced to turn on its lights the East 
would have turned them off and gone to 
bed. 

Moreover, when a drought cut down 
the power of Niagara Falls, New York 
with its coal-burning stations could make 
up the difference. When water was plen- 
ful the coal stations would shut down 
and let the hydroelectric power houses 
‘arty the load. ‘Thus the super.power 
web would be a sort of “clearing house” 
for electric power. 

Engineers have gone far toward carry 
ing out this bold scheme, despite the great 
technical difficulties of hooking up power 


DOLLAR'S worth of elec- 

tricity before the war 
now costs only eighty-two 
cents, In America electricity 
heats 17,000,000 flatirons, 
runs 7,700,000 vacuum 
cleaners and 5,700,000 wash- 
ing machines, and fills more 
than a million ice chests. 


lines serving different sections, Already 
there is a 1,000-mile triangle of super- 
power wires connecting Chicago, Boston, 
and Pensacola, Fla. In a 
recent test Chicago's power 
houses successfully ran the 
city of Boston. There is a 
continuous power supy 
chain along the Pacific 


gan are tied up in am 
‘western hook-up. Today 
fully one tenth of all the 
electricity generated in the 
United States is used in 
another state from that 
which produces it 
Super-power’s value re- 
ceived a. striking “demon- 
stration in the floods that 
swept New England and the 
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Mississippi region two years ago. Indi 
vidual power plants in the flooded areas 
were destroyed. But the electric power 


with this mass. production of 

industrial leaders realize that 
electric power is a commodity, just as 
tangible and desirable as petroleum or 
coal. So great a banking firm as J. P. 
Morgan and Company is now interested 
in obtaining power sites. Various poli 
cal fights have occurred over the question 
whether power plants should be run by 
individual private companies, as they are 
today to a large extent, or by the federal, 
state, or municipal governments, 


AGAINST the economy of operation by 
‘experienced firms, some observers 
urge the nonmonopol 
control, There are variations of each of 
the two schemes, of which a novel one 
‘operates with unusual success in Ontario, 
Canada, ‘This province's power is owned 
and operated by the government's Hy- 
roelectric Commission, which delivers it 
under contract to. municipalities, The 
wer rate ss high, but the domestic rate 
is so cheap that farmers use it even for 
cooking. Monthly bills in Woodstock, a 
town of only 10,000 population, have 
averaged $4.96 for families who were 
lighting and cooking by electricity. In 


ic safety of public 


most cases rates are as iow as 1.9 cents 
per kilowatt hour. 

Engineers and scientists, however, are 
more concerned with the ‘realization of 
great power projects than with who owns, 
and runs them. ‘The project of construct- 

¥ Boulder Dam, which will block the 


Secretary of the Interior to decide whether 
to lease or operate the dam and power 
house. The $25-foot-high dam will supply 
both power and water for irrigation to 
neighboring states 

‘A hydroelectric plant on the Tennessee 
River, at Muscle Shoals, was erected by 
the Government during the war to cap- 
ture nitrogen from the air and use it for 
the production of explosives, Today a 
small part of its power is in use, while it 

proposed to use the rest for the manu: 
facture of fertilizer—a subject which has 
often been discussed in Congressional 
debates. Another project, at present on 
paper, isa plan to dam the St. Lawrence 
and erect a hydroelectric plant of perhaps 
million horsepower. Allof these familiar 
subjects of political controversy may soon 
become important factors in the super- 
power side of the electric revolution. 


THER great power projects have 
Q)iipea Sei Lime fobreat Amer 
factory workers the equivalent, 
electric power, of a gang of fifty-five la 
borers working under each, Niagara's 
thunder is reflected in the roar of the 
70,000-horsepower turbines, the largest 
of their kind in the world, ‘that harness 
the waterfall and send 
its power flashing over 
high tension wires. Two 
165,000-ilowatt steam 
riven generators, big- 
est electrical machines 
of all, have just been 
added to the mighty Hell 


' through a turbine, 
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Gate plant in New York City, whose 
twenty-four boilers all but scrape a celing 
100 feet high. A million-horsepower plant 
rising near by, to be completed in 1930, 
‘will pump a torrent of water fram the 
"Bast River twice as great as the Catskill 
anueduct carrics to New Vork, to cool it 
turbines’ steam, A 208,000-kilowatt gen- 
erator which will create electricity at 
18,000 volts is soon to begin operation in 
Chicago, With the power of more than 
270,000 horses, it will be the most titanic 
electric machine in existence. ‘These will 
the parts of the electric network that feeds 
America’s homes and. factories eights 
[eight billion kilowatt-hours of electricity 
yearly 


WHERE, are still untold reserves. of 
power to draw upon, America has 
harnessed only one fourth of the total 
water power it has available, according 
to the United States Department of the 
Interior. How much power may be added 
|by burning coal nobody knows. Should 
the coal be exhausted, there would still 
remain the hope of additional power in 
harnessing sunlight, wave power, or the 
tides. Of course those are for the future. 
‘oday there are just two important 
tricity. Wherever coal 


electricity can be generated by steam 
power, Wherever water flows in a river 
[ets possible to build a dam, raise the 
level of the water, and let it flow down 
If there is already a 
natural drop in the river, such as that at 
Niagara Falls, it saves’ the trouble of 

Today two thirds of the 
y is generated by steam 


and one third by water power. 
Because coal costs money and water 
runs downhill for nothing, many persons 
jer power is always cheap 

The 


imagine that w: 
power, But that is not always s0. 
cost of constructing an 
nd trans i 
vestment 
all be paid for by the power user. 
Another reason water power does not 
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always mean cheap power 
is that it fuctuates from 
‘one season to another. The 
$50,000,000. machinery. of 
‘Muscle Shoals is engineered 
to be eapable of producing 
(610,000 horsepower. When 
the rivers low only 100,000 
horsepower is available. 
“The public wants current 
when it wants it and not in 
a smooth, steady” stream 
day and night as the com- 
pony would prefer, That is 
why, forinstance, New York 
City hasan automatiestorm 
detector at one of its main 
generating plants. Should 
& thunderstorm darken the 
sky, millions of persons will 
turn on electric lights 
Everyone will demand cur- 
rent at once. Therefore the 
mechanical storm prophet 
flashes a warning to. the 
power plants of the city, 
And the results are as excit- 
ing asa fire alarm. Klaxons 
scream above the deafening 
roar of the turbine rooms. 
Coal cars leap into switer 
action to fill the bunkers 
that supply the mighty boil- 
ers, Under the generalship 


of operators at the power 
plant's cor 


rol board, which 


and flashing lights, fans 
speed up to force air into 


‘ORE than three fourths 

of America’ stry is 
electrified. When cheaper 
and more abundant power 
comes, workers may perform, 
in two or three hours, work 
that now requires a full day. 


hnrery, The Diet 


Penatocks and power houses of new hydroelectric power project 
St Sto Paulo, Bras Waters from « mountain siver fall spprox 
Taatety 2000 fet to 


ive the blades of turbine ‘generators, 


c boilers. Soon the steam pressure rises, 
dy to help the mighty turbines fight 
dded load of the storm. 


the 
Even an eclipse of the sun calls a power 


plant into sudden action, “Astronomers 
ad warned New York powerplants that 
the moon’s shadow would darken half the 
sity during the solar eclipse of 1925, and 
they were ready, At eight o'clock in the 
morning the sun's disk commenced to be 
obscured. Power oficals noticed that 
‘more electric lights than usual were going 
‘on, judging by the load the electric dials 
indicated, as the moon's black disk ob- 
scured the sun. Suddenly the dials shot 

p. ‘The eclipse was total. Almost simul- 
taneously word flashed from the power 
houses that New York was draining them 
of 424,000 kilowatts instead of the usual 
348.000 at that hour. The sudden increase 
‘of 76,000 kilowatts was almost without 
precedent, but the power plants managed 
to supply it and New Yorkers had light 
when they wanted it. But they were care- 
Tess beneficiaries of the plans made for 
them! ‘The power records showed that 
many, particularly in office buildings, for- 
got to turn the lights out again after the 
eclipse, and the demand for electric cur- 
rent was more than normal all day. 


ITALLY. as these power plants are 

interested in supplying electricity for 
light, itis only one of the important uses 
today. ‘The history of the industrial revo- 
lution that brought it into factories for 
power commences in the eighties when 
an innovation appeared—the electric 
Street car. It was the first great applica- 
tion of electricity on a large scale. “And, 
coupled with im- (Cox oT 
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First Victories in the War on Fog 


Lyi ”” in an airplane 
Mockpit wo cover by a hood that 
he could see only the glowing 
dials of the instrument board, 
Lieut. James Doolittle, a crack 
Army pilot, ‘took off at Mitchel Field, 
New York, the other day, flew seventeen 
miles, returned to his starting point, and 
made'a perfect landing. Airmen hailed his 
feat as an. important advance in the 
efforts of science to conquer the greatest 
menace of ying—fon. 
Three new instruments made the 
‘blind landing” possible; One was an 
“artificial ho wowing the plane’s 
interal and Tongitediel pontlon tn rea: 
tion to the earth. Another was a super- 
tenuitive altimeter which recorded the 
height of the machine to within a few 
feet of the ground; a third was a nev 
radio direction-finding apparatus, As thc 
machine flew, two metal “reeds” on the 
instrument board were oper- 
ated by waves sent from a 
radio beacon at the flying 
field. ‘They guided the pilot 
ona straight line. Ifthe plane 
ung to the tight of a direct 
eto the field, the right ree 
oscillated violently, and vi 
versa. When the plane passed 
above the sending station, the 
signals momentarily stopped. 
‘This indicated to the flyer that 
he was above his landing place 
and he nosed the machine 
down, judging its height above 
the ground by the altimeter. 
in dense fogs, Lieut. Doolittle declared 
air mail and transport pilots will be ab 
to land by use of the new equipmen 
which is the result of eleven months 
experiment in fog flying under the direc 
sera ee eg mee ee 
Promotion of Aeronautics. 

This is just one of the recent develop- 
ments in science’s war upon the white 
enemy. On the Round Hills estate of Col 
E.H. R. Green, at South Dartmouth, 


| 


‘Mass.,a unique "fog laboratory” has been 
established by the Massachusetts Insti 
tute of Technology for creating and 
studying artis ‘The same insti- 
tution also is aiding in fog tests with the 
dirigible Mayflower on cruises through 
real fog banks near its home base on the 
Round Hills estate. Yet this blinding 
white vapor remains unconquered. It 
continues to put out the eyes of traffic 
on land, sea, and air, 

Not long ago, the London Chamber of 
Commerce estimated that the cost of a 


“pea soup” fog to that city in accidents, 
delays, and curtailed business was 
$5,000,000 a day, Ten thousand men, 


working a thind of a year at the average 
wage, would just pay that one day's 


Iastrument board of Lieut. Doo 
Ee plnwe, showing “blind 
Ay Sartiiciat barnes (Baek 
foe eatio direction finder (© 


costs the world mil- 
lions of dollars a year 
in transportation | de- 


lays and accidents, Itis the 


arch foe of flyers and mat 
ers. A bucket of water in 
the form of fog can tie up 
the port of New York or 
London, and can send air- 
plane pilots to their death. 
This article describes im- 
portant gains in the first 
large-scale attempt of sci- 
ence to conquer the worst 
of man’s weather enemies. 


By 
EDWIN W. T 


PALE 


damage bill. A “London particular” 
once settled over the Estuary of the 
‘Thames and lasted for five days, No 
vessels could move. The estimated loas 
to shipping alone sas « million dollars a 
day. {in May, 1928, a cloud of mist that 
remained for'forty-eight hours tied. up 
traffic in New York harbor. Eight ocean 
liners collided. ‘To swift-moving airplanes 
fog is a supreme danger, for it cuts off the 
airman’s view of the ground and makes 
landing a gamble with death 


[ROTHER ways than paralysing trafic 
and causing accidents, fog exacts its 
toll. A few years ago, Dr. F. W. Oliver, 
noted botanist of the University of 
London, discovered in exneriments that 
it injured growing plants in the London 
botanical guntens by interfering with the 

tarch by the leaves, which 


production of 
takes place when the weather is clear and 
ny, and by depositing layers of 


nil acids upon the plants that ofte 
turns them yellow and causes leaves t 
The minute water particle 

cm to “fine-comb” the ait 
the acids, notably sulphuric 
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sn off by coal fires. 


tid, which are_ giv 
These acids not only injure plants but eat 
nto. stone buildings. Experts of the 
British government now are conducting 
experiments to prevent the erosion of 
Suildings by the action of for. 

‘One of the unusual ways in which fog 
Lauses damage is reported by a Long 
(sland radio broadcasting station. Sev- 
bral times in midwinter dense fog banks, 
rolling in from the Atlantic, have envel- 
nped the antennas. The moisture, 
freezing to the wires, has weighed them 
down until they have snapped, interrupt- 

‘To relieve the strain on 
mergencies, the at 


the wire meth 
fennas ai ped 
weight ¢ in a window sash, 
which tise as the weight of the wires 
increases. 


CCASIONALLY, fog proves a friend 
of man instead of anenemy. Oni 
helped put out a forest fire that was eating 
its way, through valuable forests in the 
state of Washington. During rainless 
summers in southern sections of the 
{Pacific Coast, fog prevents. excessive 
laridity that would ruin vegetation, In a 
ight, such a fog has been known to 
deposit as much as five hundredths of an 
inch of water, the equivalent of a moder- 
(On the coast of Peru, where 
there is little rain, plants grow luxuriously 
during several months of the year, 
watered only by the drizzly fog of the 

regio 

‘A fog is essentially a cloud that is close 
to or touching the earth, When water 
vapor is condensed by chilling and made 
He near the earth, it is called a fog, 
‘When the operation is carried on overhead. 
itis called a cloud. Clouds and fogs both 
consist of tiny drops of water condensed 
‘around some sort of nuclei, usually dust 
particles, They le up of baby rai 
drops that never grow up. These 


re so small that they cannot 


air, or if they do. fall, they 
descend very slowly. 

Oiten these. water_particles 
are only one iwenty-five thot 
sandth of an inch in diameter 
Ina dense tea fog there may be 
more than ten thousand of the 

in;point droplets in one. cubic 
Fick The density of the fg de- 
pends upon the number and size 
Or the water particles 


HAT stunts the growth of 
these baby 


+h push them 
apart. Similar charges of elec: 
tricity, either negative or posi 
tive, would repel the fog part 
cles from each other and arrange 
them at about equal distances in 


current 
of air meets a cold current and 
the moisture condenses into 
drops almost as small as mole 
cules, fog is born. ‘The famous 
fogs of the Banks of Newiound- 
Innd are created by the meeting 
of the cold air over the Labrador 
Current from the north and the 
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‘A hilowy sea of fox off the California const, photographed from above by F. llerman. Fog is exen 
Wally e cloud that la chowe too touching te earth, and it made up of counilem tiny water particles. 


warm, moist air above the Gulf Stream 
from the south. These fogs are so dense 
that one of the sea yarns of the old New 
England whalers told of jib booms that 
had been broken by bumping into a 
Newfoundland fog. 

Fog also is created through radiation 
of heat. During the night the air 
heat, and if it happens to be quite humid 
so that the air contains a lot of water, 
the moisture condenses on the dust parti 
cles in the air to form fog. The same 
thing happens when a body of cold ai 
comes in contact with a body of warm, 
moist ai 

One of the surprising things about fog 
blankets is that they contain so little 
water, A cubie mile holds scarcely a 
gallon. A bucket of water in the form of 
fog could tie up the port of New York or 


London and cost thousands of dollars, 
Were it not for the wind-borne particles, 
of dust and soot in the air, there would be 
ite, if, any, fog. One of the causes of 
London’s celebrated “pea soup” is the 
soot that hangs in the air, produced from 
the seventeen million tons of coal the 
ts burn each year. In a London 
experts estimate, a man inhales 
two billion particles of soot in ten hours, 
Over New York City, more than 2,000 
tons of dust hangs in the air, Professor 
H_H, Sheldon, of New York University, 
recently announced after making a series 
measurements. 


Ti Sante tes were supplanted by some 
other method of heating that did not 
charge unburned particles of carbon 
to the air, large cities would be freer 
of fog than the surrounding 
country. The heat rising from 
the many buildings would evap- 
orate the moisture. 

Tests have shown that the 
rays from glowing neon lights 
are more effective than ordinary 
white light for penetrating 
smoke-created fogs, in which the 
nuclei of the water droplets are 
largely floating bits of soot. 
For white “country fog”, in 
which the nuclei are particles of 
dust—bits of fibers, vegetable 
matter. and molds—white light 
is said to be just as effective in 
piercing the fog. 

‘The neon light, first produced 
by the French physicist, Georges 
Claude, in 1910 by passing an 
electric current through @ 
tube filled with neon ga: 
especial value in guiding 
through city fogs to invisible 
airports. It is one of several 
recent inventions which are 
helping prevent accidents in fog. 
Another is the radio beacon. 
It provides a path or beam of 
radio signals which an airplane 
pilot can follow by the intens 
with which they are received. 
In the ordinary beacon, as soon 
as a fiyer veers from the path, 
signals fade out. Experimental 
altimeters (C age 158) 
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Oil Wells Drilled in the Ocean 


Great Wharves of Steel Reach Out 
from California Shore to Tap 
Deposits in the Bed of the Pacific 


By GEORGE LEE DOWD, JR. 


voirs from three unique under. 
water oil fields on the California 
coast, Huge wharves, a quarter of a mile 
Jong, reach out into the Pacific to support 
the derricks used in plumbing the ocean 
bottom for petroleum. Within a distance 
of twenty-five miles, 
along the coast in the 
region of Santa Barbara, 
the operators of two new 
fields and an old one 
the famous Summerland 
field—have invaded the 
sea in search of oil and 
rich new deposits have 
been found in the shale 
below the breaking sur, 
Geologists long. have 
Known that the remai 
of fish, shellfish, and 
croscopic sea animals, buried in rock, 
have produced a lange share of the word's 
petroleum, ‘Through the ages, the oil in 
these sea deposits has been concentrating 
in pools salar to howe now being 


IL. from the bottom of the sea is 
O now being pumped into reser 


taj 
bwe/iteaenetetn be nthe 
of Santa Barbara, that the first drilling 
jn the ocean was done in. the United 
States, Since the railroad between Los 
‘Angeles and San Francisco skirts the 
beach at this point, this 
field is always pointed 
out to tourists as one of 
the sights of Californ 
‘The “mort  exte 
portion of the new ma- 
rine development is lo- 
cated some twelve mil 
west of Santa Barbara 
and about. a hundred 
miles from Los Angeles 
Tn the surf, parall 
the Elwood ‘Terrace oil 
field, discovered a little 
moré than a year ago, a 
dozen or more wharves 
fare being built into the 
sea, Huge steel and con- 
crete foundations for der- 
ricks are being construct- 
‘ed to make it possible to 
tap the treasure of the 
ocean floor. Building 


dations was an engineer- 
ing problem of no mean 
proportions. ‘They had 
to be made exceptionally 
heavy to withstand the 
shock of the hammering 
waves. The derrick foun- 


New 


“The fet oil well in the Pacific 


rfectly rigid so that 
feet Koval might be 
drilled with heavy-duty machinery with- 
out excessive vibration and they had to 
be strong enough to withstand high 
presures which might be ‘encountered i 
The wells 
To mect these conditions, the wharves 
have been built on 
steel piling in large 
Haections, driven 
through the sandy 
Bottom inte the 


shale underneath. ‘They 
are reinforced with cross 
braces and all joints are 
electrically welded. 

ypes of con- 
struction have been em- 
ployed in building the 
derrick foundations. One 
of these is a cofferdam 
structure, in which a 


1 concrete and steel island 


has been built around 
the area over which the 
derrick stands, Inside 
this a practically solid 
concrete block was set. 
founded on. the shale 
bottom, and built to the 
height of the wharf floor, 
some twenty feet above 
the water. Another com- 
pany 


constructed 
foundations by driving 
fifteen-inch circular 

ing to form the outer wall of 
each of four comer founda- 
tions for the drilling rig, filling 
the center with reinforced con- 
crete. These corner founda- 
tions are seven or eight feet in 
diameter. In the center, around 
the pipe through which the 
well will be drilled, a. similar 
steel and concrete ‘pillar has 
been built, but of fourteen feet 
diameter.’ The center pipe is 
yy inches in diameter, and is driven 
into the shale as far as possible before the 
concrete is poured around it inside of the 
central pier. Still another company has 
sunk circular steel eaissons ten feet in 
diameter to the shale to form the outer 
‘of the corer piers, and fourteen-foot 
caissons for the central piers, These have 
teen filled with conrete, 

In each case the foundations are sepa- 
rate from the wharf structure so that they 
‘will not be affected by warping or weaving 
in heavy seas. 

Twenty-five miles east and south of 
Elwood is another marine development, 

in some ways, even more 

striking. Here, in the Rincon 
field, a steel wharf reaches in- 
to the ocean to a point 1,600 
feet {rom shore. ‘The whart 
itself is 1,888 feet long, for 
the portion nearest the land, 
Tod feet in length, is placed 
at an. angle "of “about 
legrees to the 


drilled in the water is to 
be at the end of the 
wharf, where a platform 
seventy-seven by 200 
feet is being constructed 
to accommodate the der- 
rick, machinery, and nec- 
essary tanks, It will be 
about half a mile from 
the nearest land well in 
the field, just above the 
hhigh tide line, 
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Painting a 


World’s Fair 
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High Speed Skyways 14 Miles Up 


Toroseyere * NUE 


The recent flight of the Op: 
rocket plane lends timely in- 
terest to this sei 
1 of pr 
gate the stratosphere—that 


posals to nav 


the stars s! and 


steady winds ise swift 
passage over land and sea. 
By 
ALDEN P. ARMAGNAC 
NE mile from its tak 1 


plane belching a cloud of blue 
smoke wavered to an uncertain 
landing near Frankfort-on: 
Main, Germany, a few weeks 
ago. It grazed the field, scudded across 
it-at sixty’ miles an hour, spun around, 
and turned turtle, It was damaged badly. 
But its pilot, Fritz von Opel, had ac- 
complished the fist fight in history in a 
rocket-propelled airplane. 

Te is'n long way from the SS0-pound, 
sliderlike craft which Opel piloted to the 
massive, rocket-driven cars which some 
theorists predict as a future development 
in aviation, His fragile craft, driven by 
twelve rockets in a steel case behind the 
pilot's seat, may—or may not—be the 
prototype of greater machines hurled 
through space by tons of explosive. Its 
greatest significance, in the minds of 
aviation engincers, is that it suggests one 
way in which a long-standing goal of 
aviation may be achieved 

That goal is the navigation of the 


stratosphere," 


the upper layer of the 
earth's air, In that mysterious region 
miles above the earth, where few dai 
explorers have ever penetrated, the air is 
so thin that a human being could not live 
without artificial oxygen. Yet. some 
authorities declare that the long-distance 
air lines of the future may be established 
there. Free of the resistance of air at 
ordinary levels, airplanes could speed 
across oceans and link continents at 
almost incredible velocity 

Recent proposals have been made to 
fly machines at such a height and speed, 
A young German engineer, H. G. Perl, 
announced not long ago his plans for a 
twenty-two-foot, half-ton bullet plane 
which he proposed to navigate at an 
altitude of seven or eight miles and at a 
speed of more than 650 miles an hour to 


cross the Atlantic in six hours. An 
Austro-German experimenter, Prof. Her- 
man Oberth, proposes a rocket ship many 
times faster. 

Is there really any scientific basis for 
such an idea—and, if 30, 
craft may be the one to ac 

Today it is possible to build an airplane 
that will fly 60,000 or 75,000 feet high, 
without recourse to rockets or any such 
highly experimental means, in the opinion 
of one prominent aeronautical engineer 
who has worked out the details of such a 
craft. Other experts have endorsed the 
high-altitude airplane as the next logical 
development in air travel. A gres 
German airplane firm is said to be plan- 
ning actually to build high-altitude planes 
with air-pressure cabins for passengers. 
And eventually rockets and other in- 
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ventions may conceivably augment the 
range of high-flying planes. 

Aside from the possibility of flying to 
great heights, what of the great speed 
with which it is supposed airplanes could 
‘ly miles above the earth? Present know!- 
‘edge of the thin belt of air that surrounds 
the earth—for practical purposes some 
twenty-five miles thick, though it trails 
off into nothing many’ miles beyond— 
bears out the idea. ‘The few men who 
have penetrated into it more than six or 
seven miles have helped to find out what 
it is like. Capt. Hawthorne Gray, of the 
‘Army Air Corps, soared in his balloon to a 
height of 42,470 feet, the greatest altitude 
ever reached by a human being. He died 
when he attempted to repeat the feat. 
Another pioneer into the unknown region 
‘was the German pilot, Willy Neunhoter, 
whose altitude flight of 41,795 feet last 
May was a new world’s record for air 

lanes. From such flights as these, and 
from the records brought back by’ free- 
flying “sounding balloons” of the United 
States Weather Bureau from heights up 
to twenty miles or more, it is known that 
the air above the earth is at least a two- 
story affair, and that the second level has 
different properties from the first 


HE earth's inhabitants live in the 

bottom layer, oF “troposphere,” com: 
prising the first six or seven miles of the 
atmosphere, Within this thin layer oceur 
the storms that sweep the earth and all of 
the turbulent winds that threaten air- 
craft. Ascending from sea level, the air 
becomes perceptibly thinner, On a high 
mountain, reduced pressure causes water 
to boil at lower temperatures, ‘The thin- 
ness of the air becomes painfully apparent 
to a mountain climber as breathing be 
comes difficult, And aviators know that 
after an altitude of about 16,000 feet is 
reached, oxygen is required to sustain life, 


Belching ® cloud of smoke 
Diane roars across the el 


Opel rocket 
{nthe take-of 


for at that height there is only half as 


much air as at sea level. 
With increasing height the air grows 
colder, until at six miles’ altitude a pilot 


may be soaring through frigid breezes of 
sixty or seventy degrees below zero. Then, 
if he pushes upward, an abrupt change 
eecurs at about seven miles’ altitude. It 
gets no colder; perhaps a little warmer. 
‘There are no storms, no clouds—he has 
left them far below. Where he has 
climbed, there is always sunshine. A sky 
of a weird, deep blue in which the sun 
shines almost like the moon at night, tells 
the oxygen-breathing pilot that he's in 
that sunny, frigid, mysterious region 
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known as the “stratosphere.” 

Up there at the top of the sky the 
air isso thin that it hardly supports 
the. plane's wings. The motor, 
despite the “supercharger” that 
pumps com air into it 
literally gasps for breath. But con- 
struct an airplane that could operate 
efficiently at such a height, and 
there is almost no limit to the 
forward speed that it might attain. 
‘The backward drag of air rushing 
pst ings and fuselage has all 

t disappear 

"Moreover, smooth winds of great 
speed are known to exist at high 
levels, and these might be used to 
advantage by a high-flying airman, 
Sounding balloon observations ma 


‘equator revealed a power- 
ful east wind between the 
altitudes, of eight and 
eleven miles, which might 
ad ity le am hou to 
the 5 rf ne 
fiying from Europe to 
America. In the next 
three miles upward a 
strong west wind was 


fortes treated with antifeee 


found. Above, the direc- 
tion was again reversed. 
‘Thus regular air. lanes 
might be established at 
various levels, wherever 

the wind was found to 
bbe most favoring 

Flying at 70,000 feet, say, 
a pilot could glide ‘with 
motors shut off to a landing as far away as 
300 miles. It would take him more than ai 
hour to comedown. In case of trouble at 
sea he could radio to the nearest steamer 
and land alongside or near it. At that 
height he would always have a cloudless 
sky for his astronomical observations. 


lace infrequent, courageous 
w upper atmosphere? Some 
experts think so. They agree that air 

planes of new but some- 
what conventional design 


dashes into t 


are likely to be the first to 
ply such lofty air lanes 
and that rocket or other 
‘wise propelled craft must 
follow later if at all. Not 
ong ago Igor I. Sikorsky’, 
famous plane designer and 
builder, predicted in Por- 
tak Screxce Mowry a 
“new type of airplane 
with highly supercharged 
motors and an inclosed 
cabin with air kept under 
approximately normal 
pressure, to permit flying 
at high altitudes _ with 
speeds of say 400 to 500 or 
more miles an hour.” 
(P.S.M,, June 29, p. 125.) 
Leaders’ in other fields, 
among them Prof. Albert 
Einstein, German rela 
(Continued on pare 156) 
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Prof, Joseph, Jastrom, 
New York. Criminal 
fecords may’ be expres 
‘Soret mental eaten” 


Why Minds Behave As They Do 


“The motions of the solar system since its beginnings are less compli- 


cated than the play of a child for a day,” si 


James McKeen Cattell, 


presiding over the recent International Congress of Psychology 


at Yale, Here are presented outstanding experiments 
concerning the riddles of human beha 


LOSELY following the recent 
sessions of the, Intemational 
‘Congress of Psychology at Yale 
University came the announce- 
ment from Washington, D. C., 

of the first step toward establishing a 

national center of research in problems of 

human and animal psychology—the Nat- 
fonal Institute of Psychology. 

‘The incorporators of the Institute were 
Profesor Knight Dunlap, head of, the 
Brzctology department of Johns Hopkins 

niversity; Dr. Hugh S. Cumming, Sur- 

mn General of the United States Public 

Health Service; and Dr. Edwin E. Slos- 
son. Its purpose, as stated by Professor 
Dunlap, is to establish a national psycho- 
logical ‘laboratory to “undertake pro- 
gramsof research too long, expensive, and 
‘complicated for other institutions 

Following are some of the year's out- 
standing discoveries in psychology, as re- 
ported to the International Congress. 


Secrets of Happiness 


INTELLIGENCE has nothing to do 
with happiness, reported Prof. Good- 
‘win Watson, of Teachers College, Colum- 
bia University. A test he gave 400 stu- 


Prof. Le M. Terman, Stas 
ford University 


Dr HM. Johawn, De. A A Brill, 


Maton Institute, "Seep 
‘man's mind.” culed up ike s kites helps strangemental cases” 


and 


dents showed fifty of them happs 
supplied data from which Professor 
son presented a picture of the typical 
happy person. 

Such a person is likely to be a man, and 
married, the experimenter said. He is 
above the average in health, active in 
social life, and confident that he can tell a 
joke well, lead a discussion, act in a play, 
or direct a group of workers. His home is 
harmonious, he enjoys his job, and he is 
fond of adventure, 

Factors besides i 


\appy are nationality, race, physical dis- 
abilities, financial situation of famil 
ability to swim, play baseball, 
write poetry, or draw. 


Measuring Personality 


IAT elusive quality, “it,” otherwise 

known as “personality,” can now be 
defined and measured, Prof. Mark A. 
May, of Yale University, told the psy- 


chologists. It is the effect upon others of 
an individual's physique, his dress and 
manner, the quality of his voice, and his 
choice of language. 

All these may be rolled into one, termed 


‘York Cay. * Peychonnalyis 


ad discoveries 


r, as reported to the Congress. 


his “social stimulus value,” and given a 
rating from zero to one hundred percent. 
For instance, a person who can enter & 
room without attracting the slightest rec- 
ognition of his presence from others, by 
word or glance, rates “aero” on the per- 
sonality test. He simply does not count. 


How to Sleep 


LEEP curled up like a kitten, and not 
‘stretched out likea ramrod. ‘That was 
the advice of Dr. H. M. Johnson, of the 
Institute of Industrial Research, 


ora sprawling posture like that of a swim- 
mer. A badly designed or narrow bed 
its the number of possible changes of 
idual shifts 


ildren take three times as long to go 
to sleep as adults, Dr. Josephine C. Fos- 
ter, of the University of Minnesota, re- 
ported. On the average they require 
twenty minutes for slumber. City chil- 
dren have longer sleeping hours than 


AG, 


‘Dr, Coleman R. Gr 
Univ. of inate. Studies 
scrobats by movies. 


Prof: Harry Eimer 
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velopment in welding is its substitution 
for riveting in putting together buildings, 
boats, machines, and bridges. 

Although it, was only three years ago 
that construction began on the first large 
rivetless steel building in the workd—a 
five-story factory for the Westinghouse 
Electric and Manufacturing Company at 
Sharon, Pa—a recent report of the 
General Electric Company lists sixty-five 
buildings, of from one to twelve stories, 
erected by electric arc-welding alone. Gas 
welding recently put up a new o1 
research building at the Niagara Falls, 
Y., plant of a carbon products firm, 
‘When a towering, 134-foot addition to 
the power house of a hotel in Atlantic 


N, J., was erected by welding re 
some of the guests were unaware 
that work was in progress—and none was 
disturbed, Electric welding made pos 
the noiscless erection of some of the 
heaviest types of steel shapes used in 
building construction, ‘The proprietor 
found that silence paid in dollars. Hi 
erated at full capacity during the 
‘A hospital at Wheeling, West 
story to.a part of 
its building recently by  are-welding. 
Fifteen feet from a table where surgeons 
were operating, a welder struck an arc 
and silently fused great beams to steel 
columns, ‘The record for steel tonnag 
& building put up by the arc-welding 
process is probably held by a 
recent addition to the West 


Philadelphia, Pa., plant of 
the General’ Electric Com- 
pany. Tt contains 1,000 tons 


of structural steel. 
Phat welded buildings are 
no longer an experiment, but 
a complete success, was the 
report of Prof. T. RLawson, 
of the Rennselaer Polytech 
nic Institute, last June, after 
two years of exhaustive lab: 
oratory tests of arc-welded 
building joints. In August a 
small hurricane put his asser- 
tion to the test. It hit a large 
packing house being erected 
In Florida by. are-welding. 
‘Two walls of masonry blew 
out, and crashed dovn upon 
the’ welled steel members. 
These twisted and buckled, 
bout the welded joints held 
firm under the impact. 
Buildings are not the only 
structures to benefit by weld- 
ing. In March of last year, 
what is said to be the world’s 
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pboorrerererdrn 
Dame 
Se 
first festpars paeet beats 
was opened to traffic, at Chicoy 
RiP aha Gets 
that a third less steel had been 
used than ordinarily would have 
cree a 
members were not weakened by 
aa eat 
German cruiser, the Koenigsberg, 
Serie gee ce fo 
sci de pe ie 
eee a 
aah he le 
construction are to be electrically 
boats, each twenty-eight feet long, 
ieareeerioure 


's service on the 
Mississippi River, and three more 
just been added to the fleet. 

to deliver gas 
ings, Wyo., to 
Utah, 


aL 


to be arc-welded. Welding builds the 
world’s airplanes, and of late has been 
increasingly used in the fabrication of 

inery, such as electric 
enerat ‘another appl 
tion is the use of welding to restore worn 
trolley car wheels by building up the worn 
parts, also applied to worn rails. 
Railroad ties have been fabricated by 
welding from battered pieces of railroad 
track that had been discarded. 


ANON EL process depending upon weld- 
ing is the application of wear-resist- 
ing alloys, notably an exceedingly tough 
material Known as stellite, to tools that 
undergo rough usage. A rod of the alloy 
is held over the tool and a blowpipe flame 
applied to it sprays molten metal on the 
tool. ‘The hard coating thus formed pro- 
Tongs the life of the tool as much as three 
to five times. This process has been ap- 
plied particularly to oil well drilling 
‘equipment, cement mill machinery, quarry 
tools, and agricultural implements, 

Research on welding problems 
by the recent discovery that the o 
of welding may be photograp! 


to new 
advantage by the invisible rays of infra~ 


red, or “black” light. Experimenters 
ong had desired to see at close range the 
action of different welding rods and 
“fluxes” used with them to control the 
flow of metal, But in the tiny quarter- 
inch cube of space at the tip of a welding 
rod five horsepower of heat energy is 


“Atomic hydrogen" welding torch 
invented by Dr Irving Langu, 
Soted physicist. It combines an 
(Sect are anda hydrosen Jet, 


generated, and so brilliant is 
the light emitted around the 
arc and flow that it seemed 
impossible to observe them. 
A blurring glow obscured the 
flow of metal even when it 
was observed through black 
Blass. Just when experts 
were ready to abandon the 
problem, method used to 
e long distance photos 
from airplanes was applied 
to welding by a Rochester, 
N. Y., camera firm work 
ing with a Chicago metal 
concern. In this method 
(Continued i 


WENTY dollars a minute 
is the average sum our Ci 
it _ must spend, year 
, to combat forest 
can destroy in a 
as lumbering 
companies can cut in a year 
In 1928 forest fire damiage to 
$82,934,000. Th 
fires, of which 40 
protected area of federal forests and 
national parks, Altogether 43,951,000 
acres were burned over during the year 
For 1929, United States Forest Service 
officials estimate that all of these tig 
will be doubled, Because of nation- 
dry weather this has been the worst fi 
year since the disastrous western fires 0 
1910. t 
the Re year will have 
the United States more than $160,000,00 
with nearly one hundred million acres 
of land burned away. A terrific damage. 
Experts agree that something must be 
done to stop the waste, but what? 
If science can 
help fight forest 
fires in other 
ways besides 
those now used, 
Forest Service 
officials say they 
will be delighted 


turns out con 


ae 
Fsmoke chasers, 
or guards, have 
found nothing to 
stop a crown fire 
—one that leaps from tree 
top to tree top—except a 


drenching rain or for the 
fire to burn itself out, and 
nothing better for a’ duff 
or undergrowth fire than 
trenching and backfiring. 

‘The Forest Service has 
tried chemicals, but chem- 
jcals are useless unless the 
fire is confined where they 
can blanket the flames. It 
has tried airplanes, but air- 
planes cannot reach the 
source of undergrowth fires, 


Sighting « fre with alidade and map in the Striped Peale 
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Can Science 
End Forest 
Fire Peril? 


By ALFRED P. 


RECK 


Digxing « fieline trench to save heavy 
‘mber ia Pike National Forest, Colorado, 


ted with holes. ‘This spike is inserted 
in the ground debris—pine needles, 
Jeaves, and so on—and an expanding 
and contracting rattan coll registers 
the moisture percentage. 

Studies conducted by Forest Sery 
fce experimental stations have 
shown a humidity of twenty-five 

rent, or lower, highly dangerous, 
and of sixty percent, oF above, safe 
Below twenty-five percent is con- 
jon ripe for a crown 

Similar experiments have shown that 
when the topmost layer of duff has less 


wut wation, Coeur d'Alene ‘National Foret. Idaho 
the heat is so in ai 

that the planes cannot approach close 

enough to a 
Science, however, has contributed 
ning instruments to the fire 
among these are the sling 
ter, for recording the humidity 
and the duff hygrom. 
ing the percentage of 
the ground debris. The 
i psychrometer, which every ranger is 
ight to use, consists of two thermom- 
ters, one wet bulb and the other dry 
The ranger swings this through the air 
oF a few seconds, reads the mercury 
in the two thermometers and, by com- 
paring the readings with a printed scale, 
Is able to determine the relative hu- 
y of the ai 

The duff hygrometer resembles a gage 
fon the end of a long hollow spike, dot- 


produc 

in ordinary match 

he kindling point. At less than seven per- 
it moisture, the duff may be freely 

ignited by locomotive sparks or a glow- 


common causes of forest fi sept 
possibly lightning. One lightning storm 
has been known to start as many as 400 
separate forest fires. 

For quick and accurate locating of fires, 
the rangers use movable sights mounted 
‘on flat maps in the lookout towers. These 
are known as alidades. When’ a fire 
breaks out the readings of des 

jhted on the fire from separate towers 

‘are reported by telephone 
to the super 


protected area last year, 
8,346 were caused by’ dis: 
carded cigar or cigarette 
butts and 3,681 by neg- 
ected camp fires. 
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Lightning's 
Own 


Fingerprints 
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Back to the Stone nee 


N FAR-OFF islands of the Pa- 
cific, north of Aur live 
savages in conditio 

tive as those of the Stone Age. Many 

never had seen a white man until 

visited by the expedition of scientists 
which obtained these photographs. 

On @ 30,000-mile cruise in the yacht 

Mlyria, owned by Cornelius Crane, of 

Chicago, this expedition obtained 

specimens for the Field Museum of 

jatural Hist enatives pictured 

Iehatle the heleods o€ New Caine, 

Celebes, and the Solomon and New 


‘A war dance by bush natives of Rapiritu Santo Inland. A’hough a war was in 
program when the Crane expedition arived. the paty received friendly earnest 
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{he eRe, 99 mea inthe heat of New 
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Nature’s 
Seed-Sowing 
Vachines 
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Science and Tragedy in the Arctic 


w ERE are pictured the adventures of two recent ex- 
ions into the Arctic. One was a walrus hunt 

+ JR, 1 obtain specimens for the Field Museum, Chicago. 
5 The other was an ill-fated attempt by a Norwegian fish- 
a ing fleet to break a path through the ice for seal hunters. 


he Quoet, tase of the Norwgin fet locked inte Areti 
tee. OF ninety veaele “e\open a Inne for 
tutors abou ha our eon or crochet. Many ives were lot 
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erperate 
ee‘ot the foundering Norwegian veutals, crashed in the grip of the 
ea. ‘About ft men of the crew of 300 in the fing fet were xt, 


plowing through the tumbled masses of le. At times 
Ses Soule The expan, nance an ete Wy the Ne 
Tovernment, wae foreed vo abandon the attempt before reaching 


‘owieven fect in length 


Sperator ofthe Norwegian expedition, holding 
SPithy seal which be captured om the ier 
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Keeping Pace with Aviation 


ak base epee? 


trom plane tn enn to Gece if aviation incyeans fr 
‘Siatecn ot thirty tube were foun! burning 
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Radical Changes in Plane Design—A New Safety 
Parachute—A Speed Record, Six Miles a Minute 


Supremacy of the conventional 
modern aircraft : 

Strangest among them, perhaps, is a 
monoplane which recently’ took the air at 
New Castle, Del., and which appears to 
have been shorn of most of its fuselage. 
tis the latest contribution to aeronautics 
of Giuseppe M. Bellanca, famous airplane 
designer and manufacturer. As pictured 
on the opposite page, outriggers from the 
wings support the tail ina manner 
reminiscent of the primitive planes of 
twenty years ago. A tractor propeller in 
front and a pusher propeller in back 
propel it. The design is said to provide 
great load capacity with unimpaired 
maneuverability. 

‘Two short wings in front and two large 
fones in back distinguish a remarkable 
tandem" plane invented by George 
Fernic, of Staten Island, N. Y., and re- 
cently down successfully for twenty-two 
minutes at Roosevelt Field, N.Y. It is 
designed to carry eight 
gers, and its inventor claims a 
ruling radius of 6,000 ms 

nother queer plane, ‘ui 
by'a Chevelinds Gy designer, 
enables a pilot to’alter. the 
curvature ot the wings in fight. 


STARTLING departures in airplane 
design have recently challenged the 


A New Parachute 


N ITS efforts to improve the 

safety of aerial devices, the 
Materiel Division of the Army 
Ar Compe has evlved a new 
type of parachute. In mate- 
i, size, and principle of oper- 
ation, the new ‘chute is exactly 
like the old, Instead of a 
circular mainsail, however, it 
has a triangular one. 

‘This triangle is rounded at 
two corners, while the third 
sheared straight across. 
though the ‘new ‘chute hh 
twenty-four shroud lines, sp 
ed about a yard apart, none is 
attached to the sheared-off 
corner, so that when the ‘chute 
is open this corner forms a tail- 
like vent through which the 
air escapes. This gives the 
‘chute a forward. motion at 
about three or four miles an 
Soar reas be: steered by 
manipulation of the shroud 
Hinea A sepa vent, ceeaier 
in shape, at the apex of the 
tains fitted witha valve 
that opens automatically when 
oe pant poets thus re- 

aug ines othe fumes 

A radical change has been 
made the constriction of the 
pilot ‘chute which opens im- 
‘mediately when the rip cord is 
pulled and draws the main 
‘chute along with it. Instead 
of seeenbligy © tise 
brella, fd ae sean 
type when inflated, the new 
pilot ‘chute looks like a bor 


with four compartments. The partitions 
project about fifteen inches over its edges. 
‘They are four right-angled trianglessewed 
together at a common perpendicular at 
Fight angles to each other. ‘Thus, when 
opened, it resembles four small parachutes 
jolt. 3 together 

ough the triangle parachute has not 
yet been officially adopted by the Army 


the the for the Jumper 


‘The ingenious triangular design 
2 "the" four” partitions which 
‘vide the plot. ‘chute "to 
four” sparnte compartments, 


Air Corps, about a dozen live jumps have 
been made with it and over a hundred 


Six Miles a Minute! 


MASTER than any human being ever 
traveled before, Squadron Leader 
‘A. H. Orlebar, British flying ace, re- 
cently whizzed over a Calshot, 
England, fying course of nearly 
two miles at 368.8 miles an 
hour—more than six miles, a 
minute! This was the official 
figure which was  averas 
with his time on three othe 
laps to obtain the average 
speed.for the course according 
to international rules. The 
result, an average of 355.8 
miles 'an hour, he. sui 
two days later with a new 
‘average, of 357.7 milesan hour, 
a wo ‘mark, 

At the speed of his record 
lap he would require less than 
nine hours to fly from New 
York to San Francisco, So 
completely. streamlined was 
the blue-and-silver Supermarine 
5-6 seaplane in which he flew that 
fre tis maby iy bean wi 
‘were shaped in profile in order to 
afford the least possible resistance 
to the aie. , ‘ 

Aviation experts point out that 
the apeed of airplanes has increased 
by 326 miles an hour in the last six- 
teen years. In 1913 a speed of 
forty-two miles an hour was. fast 
enough to win an international 
race. Today Louis Bleriot, first 
pilot to fly across the English 
Channel, predicts a speed of 750 
miles an hour by 1939. 


Latest Air Words 


“FROUR hours ater Tenplaned 
in Buffalo, I deplaned in 
New York.” ' Such sentences 
ay be common in conversa- 
tions of the future, Two new 
flying words growing out of 
transportation are to. be in- 
cluded in the latest edition of 
the New Standard Dictionary. 
They are “enplane,” meaning 
to board a plane, as “entrain' 
means to take a train, and "de- 
+ plane,” meaning to alight from 


a plane. 


Novel Equipment 
WERHEAD control sticks 
and. superchargers for 
commercial planes are among 

the novelties revealed by 
survey of eoet advances in 
‘American alzplane equipment. 
“The joy tick suspended from 
store feature fa nem 

,six-passenger cal 
* monoplane. Its Detroit, Mich., 
manulacturer plans to equip 


a 
future models with an 
overhead control of 
wheel type. 

Superchargers, power- 


boosting devices hither- 
to employed almost sole- 
lyon planes seeking alti- 
tude records, are now 
perfected for commer- 
cial use, One type is 
expected to be installed 
in twin-engined amphib- 
ians produced by a 
Cleveland aireraft firm, 

‘An open “office”” 
plane for fying business 
‘executives. is equipped 
swith a aliding windshield 
that can be drawn out to 
cover the cockpit and 
permit the handling of 
Dapers. It ie. companion to exbin 
planes equipped with desks, typewriters, 
and dictaphones, made by several firms. 

Landing wheels that fold into the body 
during flight to decrease wind resistance 
are features of several new models. Gear- 
ced engines have appeared. A recent inno- 
vation is an “air wheel,” a wheel for 
planes that consists of a huge tirelike 
pneumatic ball pierced by a tiny hub. 
It combines wheel and shock absorber. 


A Shield from Lightning 


GIANT gas bag with a “wire fence” 
surrounding the basket marks the 
latest advance in balloon design. The 
hanging wires are intended to act as a 
protection against flashes of lightning. 
This lightning shield“was invented by 
Ward , van Orman, famous aeronaut, 
who piloted the new balloon in the 
Gordon Bennett Trophy Race, It is 
called the Goodyear VIIL, and repre- 
sents seventeen years expetience on the 
part of the company constructing it, 
Few major improvements have been 
made in the balloon since 1783, when 
the French scientist, Professor Charles, 
made his first —ascent. The ‘ripping 
panel, allowing the bag to be emptied 
ly upon landing, and the drag 
rope, keeping. the ym at an even 
altitude, have been the two most impor- 
tant innovations in balloon construction 
in the last 150 years. If the lightning 
shield proves effective, it will be counted 
another major advance. 


Ice Anchor for 
Dirigibles 


novel scheme suggested 
by a German engineer, 
(0, Krell, and inspired by 
plans tentatively an- 
nounced for a polar 
flight, in the near future, 
by the German airship 
Graf Zeppdin 
‘An electrically heated 
plate-shaped anchor 
‘would be used. Cruising 
over the ice fields, the 
Girigible would drop its 
jor and hover while 
the hot plate senk into 
the melting ice. ‘Then 
the electric current 


r | iil 
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Future women pilots receiving frst instruction in new ground school for women 
recently opeoed at New York University.) Donohue center’ i the instructor, 


would be shut off, and the ice would freeze 
and hold the dirigible. Men and material 
could then descend via the anchor rope. 
When the dirigible was ready to leave, 
the electric current could be turned on 
once more and the anchor would pull 
loose from the melted ice. 


First Aerial Billboard 


HAT is said to be the first acrial 

advertising billboard in the world 
has just been erected near Detroit, Mich. 
Its tilted sign, visible both to highway 
travelers and to passengers who fy over- 
head from the local airport, advertises the 
merits of a brand of motor gasoline and 
oils, Sky riders say that its message is 
clearly readable from a plane # 
height of 700 feet. 

‘A new scheme of “air-marking” to 
direct pilots is suggested by Harry H 
Blee, chief of the airports division of the 
United States Department of Commerce. 
Highways afford the best place for aerial 
signposts, he says, since a pilot_may 
then follow a road as a guide when flying 
over unfamiliar territory. Chrome-yellow 
or white letters ten to thirty feet high, 
painted on the highway, would tell him 
its official route number. 


Air Ta: 20 Cents a Mile 


XI service by airplane to any 
part of the United States at a pro- 
posed rate of twenty cents a mile has just 
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been announced by a 
New You Clty concem, 
which planned to atart 
operation within « few 
weeks. There are no 
time-tables, nor fixed 
rates for a trip. The 
ew ae, of which a New 
‘York taxicab firm is said 
to be « principal owne, 
simply charges a regular 
ileage rate like that of 
tito tuaeabe in ft. 

‘Auto cabs and motor 
boats will be cosrdinated 
with the new service, it 
is in order to pick 
up the passenger at his 
doorstep and deliver him 
exactly where he wants 
tego, Asinilar service 
At a shilling 2 mie is announced by & 
British firm that plans to carry “fares” 
‘over England in planes just big enough 
for one passenger aba his begaage, 


Mail Pick-up in Service 


OLLOWING recent demonstrations 
of a device that enables pilots to pick 
up and drop air mail without stopping, 
the first of these devices has been pla 
in actual service on a Cleveland-Pitts- 
burgh air mail line, It is the invention of 
Dr of Spokane, Wash. A 
ding plane approaches the mail st 
don swinging a weighted. cable from Its 
under side. A V-shaped trap on the 
ground directs the cable into a slot, where 
it hooks to a, bag of mail and is then 
drawn up by the plane. In the same way 
‘a bag of mail attached to the cable 
dropped off 
veral_ practice flights preceded the 


inauguration of the regular service, which 
is expected to cut time from the mail 
schedules. 


Making Big Planes Safer 


A DEVICE to disconnect the propeller 
of an airplane from its shaft $0 that 
it may revolve freely is a simple but in- 
genious invention recently given to his 
government by. Sensaud de Lavaud, 
French aeronautical engineer. ‘The result 
is said to be an increase in safety. 
aeronautical cngineers have 
claimed that a two- 
motored plane is little 
safer than a ship with a 
single motor, since if one 
engine fails’ the other 
may have dificulty in 
palling loaded machine. 
Lavaud’s invention 
liminates the wind drag 
of the stationary’ pro- 
peller attached to a stall. 
ed motor. By allowing it 
to revolve freely, the 
wind resistance is_ma- 
terially cut down and 
the work of the remain 
jing engine lightened cor- 
respondingly. ‘The me- 
chanical principle of the 
device is not unlike the 
“free-wheel” arrange- 
ment that allows a bi- 
cycle to coast without 
turning the pedals, 
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Aircraft and Flying Feats Out of the Ordinary 


[A Navy biplane hangiog by a trapeze 
‘Angeles 


The Moon 


NSTEAD of the silvery moon 
that poets praise it would be 
truer to talk about a cindery one. 
Cinders, the latest scientilic re- 
searches indicate, are what the 

moon's surface is made of; a special 
kkind of cinders like those thrown out of 
earthly volcanoes and called pumice or 
volcanic ash, If there were any air on 
the moon to get up a wind, a moderate 


looser dust. 
‘The chiet evidence for this comes 
from the moon thermometer perfected 
‘few months ago at the Mount Wilson 
astronomical observatory of the Car- 
negie Institution, near Pasadena, Cali- 
fornia. This instrument is a delicate 
device for measuring heat rays, at- 
tached to one of the great Mount Wil- 
ton telescopes. Similar instruments 
(thermocouples), based on the prop- 
erty of certain pairs of metals to pro- 
duce electricity when the joint between 
them is heated, were uses! several years 
ago by Dr. W. W. Coblentz, of the 
United States Bureau of Standants, 
and by other scientific men, to meas” 
ure the temperature of the planet Mars 
For many months Dr. S. B. Nicholson 
and Dr. Edison Pettit of Mount Wilson 
have been using the thermometer on the 
moon, When the sun shines or 
moon's surface gets very hot. 


ter’ sunt 
fet on the moon the surface begins to cool 


That is how the fact that it consists of 
some porous material like pumice has 
bbeen discovered. 


IFFERENT kinds of rock take up 
heator lose it at very different rates. 
‘A piece of polished marble, for. example, 
cold if touched to the skin because 
marble absorbs heat rapid- 
ly, takes this heat from the 
skin and cools it. A block of 
yumice feels much less cool 
ecu it absorbs heat less 
rapidly. By delicate meas- 
turements with the moon 
thermometer, the Mount 
Wilson scientists were able 
to calculate how fast the 
moon's surface warms up 
when the sun first strikes it 
and how fast, it cools off 
when the sun's rays leave 
for the night. With these 
measurements as a basis, 
Dr. Paul S. Epstein, a phys 
fcist of the California In- 
stitute of Technology, con- 
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Is Made of Cinders 


Ingenious Measurements of Its Light and Heat Reveal 
the Old Man’s Pocked Face Powdered with Volcanic Dust 


By THOMAS ELWAY 


ducted experiments with various kinds of 
earth rock in his laboratory. Heating 
them and cooling them, he compared the 
rates which they displayed with the heat- 
ing and cooling of the moon. Granite, 
black lava, quartz sand or sandstone; all 
were very different from the moon rate. 
Pumice, blown out by earthly volcanoes, 
was almost exactly the same. Thus he 
found that if the surface of the moon is 
not actually made of this pumice, it evi- 
dently consists of something which heats 
and cools in precisely the same way. 
‘This conclusion of a pumice moon is 
strengthened by facts learned, from a dif- 


ferent method, by Dr. F. E, Wright, 
‘optical expert of the C 

oratory of the 
Washington, D.C. 
‘use of the moon's 


reflected moon ra 
same in character 
rays. Colors have altered slightly. The 
percentage of the special kind of light 
called polarised light is increased, Pre- 
sumably still other changes occur. 
Measuring these modifications of gun 
light into moonlight, Dr. Wright and 
his associates compared the similar 
changes in sunlight produced by its re- 
Aection from small laboratory samples 
‘of various kinds of rock 
Asin the California experiments, the 
‘one kind of rock which seemed. most 
Tike the moon in light reflection as well 
asin heating and cooling was the same 
voleanie pumice, “The conclusion is 
that the moon's face is sprinkled with a 
face powder of volcanic dust. 
TTX cxtieropinions of astronomérs 
re confirmed by these new facts. 
One is the absence of a moon atmos- 
phere; for winds or rainstorms on the 
moon would change this loose surface 
dust continually, giving the moon a 
new face every week: The other is the 
idea that the mountains and great plains 
and crater like circles ud when the 
moon is examined with a telescope are 
really voleanic, just as they seem to be. 
‘The conclusion that the moon is airless 
has had recent confirmation, too, from 
Dr. W. HL. Wright of Lick Observatory, in 
fornia, For several years he has been 
photographing planets and other astro- 


photographs the 
atmosphere of Mars as well 
sg he plane cl eice 

1¢ red light photographs 
the surface only; which ap- 
pears, of course, slightly 
smaller than the planet and 
its atmosphere taken to- 
gether. 

Recently Dr. Wright a 
plied this method to. the 
moon. No difference of size 
wasdetected. Photographed 
by red light or violet light, 
the moon looks just the 
same, The evidence seems 
conclusive that the moon 
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all or an 
>a perfect 


has either 
atmosphere which 


vacuum than the inside of the most com: 
ly evacuated radio tube or elec~ 
ric Jamp, 


y of the moon's 
features, now supported by definite 
evidence, has gradually been, gaining 
ground among astronomers. The moon 
was formed, astronomers and geolo- 
gists now agree, out of a large fragment 
Of the earth's erust, pulled loose by ex- 
treme tidal action in the early days of 
the earth’s billions of years of history 
Whether these earth fragments were 
hot when detached, the vi 
such a cataclysm would 
sure to heat them, so that the original 
moon must have been hot internally 
if not outside., Dr. Harold Jeffreys, 
distinguished British authority on 
earth history, computes that the moon 
probably has in its interior consider. 
able heat-producing radium. A hot 
moon naturally would be volcanic, just 
‘as some remnants of primeval or rai 
uum-created heat still blow off occasion- 
ally through the earth's volcanoes. 
Other theories proposed to explain 
the vast, volcano-shaped ring moun- 
tains of ‘the moon's surface are less 


The volcanic th 


‘mountain. Copernicus 


‘Grable creatures ‘ioe im the smal pctures may pony lve onthe moon 


plausible. One ascribes the ring moun- exploring party lo 
tain: 
past age 


the edges 


ated a similar crater in 
where a gigantic meteorite once 
earth. ‘This crater is far smaller, 
than most of those on. the 
on, and there are other reasons for 
deeming the meteor theory insullicient. 


N ENGLAND, the distinguished 
amateurastronomer, H. G, Tomkins, 
sponsor for the idea that the moon 
motintains may be the remains of 
gantic rock bubbles, lifted ages ago by 
accumulations of gas unde 
internal gas lifts the domel 
‘of dough when the cook makes “ 


overs.” In time, he cs 

domed roofs of rock broke and fell in, 
leaving only the circular walls. The 
theory is an ingenious on crities 


point out that it is dificult to imagine 
such rock domes fifty or sixty: miles 
across and still able to stand up by 
mere pressure of a vast gas bubble 
underneath 

The enormous size of the moon cra- 
ters constitutes, indeed, the chief diffi- 
culty in explaining them, ‘The lunar 
ing-mountain which terrestrial as- 
tronomers call Copernicus is more than 
fifty miles in diameter and with walls 
nearly four miles (Continued on page 143) 
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“How I Fly My Plane” 


After 4,000 Hours in the Air, Lindbergh’s Former Partner 
Tells How He Solves the Problems Every Flyer Must Face 


HE queerest flying accident 1 

lever had happened in Ohio. 1 

was barnstorming in an old 

Standard biplane—a 

ship that was braced 
with enough wire to bale ten 
tons of hay. I could test it by 
letting « pigeon loose between 
the wings. If the bird found its 
way out, I knew a wire was 
gone somewhere! 

While flying cross-country be- 
tween two towns, I lost my 
way. set the ship down in a 
field about the size of a hand- 
Kerchief to get my bearings. I 
had to take off over a clump of 
trees. But in, barnstorming, a 
pilot gets used to landing on a 
postal card and taking off from 
& stamp, so T wasn't worried 
But just before I tipped the 
trees, a flock of crows that had 
settled there was scared up by 
the roar of the plane's motor. ‘The 
tir became black. A dozen struck the pro- 
peller, It went to pieces, exploding like a 
firecracker. A black blizzard of crow 
feathers blinded me. The motor choked 
dead. T shoved ahead on the stick and 


down we came in a pasture beyond the 


trees. In landing, we almost milked a 
cow and sat down straddling a barbed 
wire fence, But after I dug pieces of 
crow out of the motor's air intake and put 
‘on a new “prop,” the ship was ready to 


It is when something unexpected like 
that pops up that a flyer discovers 
whether he is running a ship or iti run- 
Bing him, And the only way to get by 
With an airplane is to run it, all the time. 
Thirteen years in the air has taught me 
that, if nothing else. 


DAY, when I dropped down at 

Curtiss) Field, Long. Island, after 
ferrying a new Robin in from Schenec- 
tady, I totaled up my log book and found 
Thave been in the air a little over 4,000 
hours. Less than half a dozen people in 
the world have that much flying time. I 
began flying at fifteen. I have 
every type of ship made in America. I 
have seen every state in the Union from 
the air, except West Virginia. And Iam 
going down there next month. But the 
record I am proudest of is that I have 
trained 500 students and not one has 
hurt himself or anyone else as far as I can 
check, and I've kept close watch. 

‘Oné of the first lessons a pilot has to 
learn is to keep track of the condition of 
his ship. Taking off in a crippled plane 
is about as safe and sane as going over 


By RANDY ENSLOW 


I was testing ships for the Robertson 
Aircraft Corporation at Lambert Field, in 
St. Lovis. The mechanic gave 
‘on a new biplane job, and I 
jumped in without looking her 
over, Five hundred feet up, the 
whole balancing aileron on’ one 
wing sailed off into apace! The 
nic had forgotten to put 
in any of the hinge bolts. ‘The 
wing, without any balancing sur- 
face, began to tip—and ho 
pushed the nose down in a spiral, 
then climbed out of my seat, 
perching on the fuselage back of 
the cockpit with my hands 
braced against the struts in 
front of me. If the motor poked 


By studying the diferent colors of Belds below, Knalow 
{lin which offers the beat landing spot. In citer fy 
Joking inte the sky he can tall the wind direction: 


Niagara Falls in a leaky rowboat, Even 
expert mechanics slip. Once one hooked 
up the elevator flippers on “Merry” 
Merrill's plane wrong. When the ship 
was supposed to climb it dove, and vice 
versa. Merrill was racing another pilot 
off the ground. ‘The result was one of the 
sweetest somersaults you ever saw. So a 
pilot should go over his plane himself 
before leaving the ground. We all get 
careless about that.” But when we do, we 
pay sooner or later. 

‘My own lesson came early. It was the 
year after I barnstormed with Lindbergh. 


back through the cockpit, it wouldn’t 
find me! We crashed on one wing and the 
nose. The ship was a wash-out, but I was 
only shaken up. 

The part of a plane that needs the most 
attention is, of course, the motor. It 
pays to treat a motor right. It would 
take a human heart more than a month 
to beat a5 many times asa nine-ylinder 

gine explodes in a single ten-houir 
fight. Lindbergh's Wright Whisiwind 
exploded twelve million times, without a 
rest, on his flight to Paris, 

T always warm up my motor gradually 
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before a take-off, The first minute, T let 
it ile along at 600 revolutions. Then I 
speed it up to 1,000 and keep it there 
tnt the motor thermometer shows an oi 
temperature of ninety degrees F. ‘The 
instrument on the plane that indicates 
how many revolutions the propeller is 
making is the tachometer. When a pro- 
peller breaks in the air, the tachometer 
hand shoots over to 3,000 as the motor 
races. The vibration nearly shakes the 

ifs out of your teeth. But it doesn’t 
last long. ‘The motor sucks gas faster 
than the carburetor can supply it and 
stops. If half a propeller breaks off, the 
pull of the other half often tears out the 
engine before you can jerk back the 
throttle 


T CRUISING speed in the ai 
tachometer shows from 1 
1,500 ‘‘revs"” a minute. By watching the 
thermometer, the oil pressure gage, and 
the tachometer, I keep track of how my 


motor is functioning. Increased vibra 
‘or a change in the sound of a motor will 
n that it is getting “‘rough” 

trouble. 
th the motor oil tem: 
But they take 


often wa 
and may 


A cold 
the edge of a flying field: 
the worst places in th 
quit. In suc 
est to land straight ahead, even if there 
isa stone wall in the road. “Turning back 
at low altitude with a dead motor usually 
means a bad crash 

One of the most ticklish landings I re- 
member was made just outside a flying 
field in Michigan. ‘It was the dead of 
winter. was taking off with a passenge 
‘The motor quit over a maze of tracks, 

ighway’s, and telephone wires. The only 
jield near enough to be of use was a little 
potato patch with the frozen ridges 
hing at right angles to the wind. The 
ship was s0 cold she cracked and popped 
all over when I set her down. But she 
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stuck to the runways and came to a safe 
p in spite of the side wind, 

In speeding up the motor for the take 
off run, I advance the 

throttle gradually, taking 
about four secondsto push 
itclear abead. This lever, 
usually called the ‘gun, 
ison the left side of the 
cockpit. It is held with 
the left hand while the 
right grasps the upright 
control stick which keeps 
the ship on an even keel 
sidewise and 

nose up or down. 


The 
rudder is governed by a 


foot bar or pedals on the 
floor. Newspaper stories 
are full of “he gave ‘er 

the gun” and “he cut 
the gun.” They give the 
impression that pilots 
jerk their motors on and 
off, racing them one 
minute and idling them 
the next. In emergencies, 
we do have to slap on 
the throttle. But when- 


‘Adjusting the magnetic compass which guides the plot through fog. The compass in exly com- 
Densated. or set at true north, by screws which vary the distance between magnets and needle 
Bein moaseed on the nicplanc's foreand aft center ine and away fom inoe ad sel parts. 


a 


possible T save the 
engine by altering its speed. 
gradually. 

As a ship runs down the 
field for the take-off, th 
hhand on the airspeed indi 
cator advances. On the 
machines I now fly, it 
usually touches sixty before 
we climb into the air. Two 
little tubes, pointing ahead 
of the wing, regulate this 
instrument. One tube is 
open at the end, letting the 
air rush in. ‘The other is 
closed and has tiny open- 
ings around it a little way 
back from the end. The 
rrush of air past these open- 
{ngs causes a vacuum inside. 
The lower pressure, of the 
vacuum and the push of the 
wring balance each other 0 
the true air speed is shown on the dial. 

If rain gets into the little openings, the 
indicator hand seems to go crazy. Once 
[was flying blind through fog and drizzle 
between Buffalo and New York. When 
T looked at the air-speed indicator, my 
eyes popped. It showed 300 miles an 
hour.” Two hundred would tear the 
wings off the machine I was flying. I 
pulled back the stick gently. The ship 
began to climb. The hand advanced to 
350. ‘Then I knew the instrument had 
gone “haywire 


HE air-speed indi 
how fast a plane is going through the 
air. Tt does not indicate ground speed. 
e plane ma} jing sixty miles an 
hour through the air; but i itis bucking 
a forty-mile-an-hour gale, its ground 
speed is only twenty miles an hour. If it 
is fying with that gale its ground speed 
is a hundred miles an hour. So, on 


tor shows only 
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cross-country flights, I time myself over 
the first third of the journey to get an 
estimate of my ground speed to see if the 
fuel will hold out. 


HE fastest [have ever flown with the 

wind was in Florida, when I was chased 
by the tail end of last year’s hurricane. 
Below me, the eighty-mile-an-hour gale 
was tearing the roofs off houses as 
shot past at 140 miles an hour. Yet, all 
the time, the indicator showed only sixty 
miles an hour—my speed through the air. 

If a vote were taken among pilots, I 
imagine the instrument that would ‘be 
selected as the most valuable would! be 
the bank-and-turn indicator. It shows 
whether the wings are level when the 
is no horizon on which to "'line them up. 
If one wing gets low in a fog, a ship ma 
start side-slipping 
ining it. The climb indicat 
whether the ship is ascending, descending 
or flying on a level 

As a machine climbs into the air, its 
height is recorded on the altimeter. Thi 
instrument is governed by 
metal drum that expands and contracts 
with variations of atmospheric pressure 
Before each fight, its hand must be set 
If a ship sits all day or overnight, normal 
changes in the air pressure may cause the 
altimeter to indicate it is hundreds of 
feet in the air or an 
equally impossible dis- 
tance underground. 

A rise or fall of a 
hundred feet is scarcely 
noticeable on the aver- 
‘age altimeter. Such 
instruments are not a 
‘curate enough for blind 
flying at low altitudes. 
Below eight or nine 
hundred feet is the 
danger zone. However, 
Tonce dove and looped 
ship at $00 feet 

Only once have I 
pulled a crazier stunt 
in the air. That w 
when ‘'Nick”” Almgrim 
and I were barnstorm- 
ing in Ohio. We had 
tagged along an old 
“Jenny” biplane that 
was born before the 
war, At last we got 
tired of having the fy 
ing tumbleweed 
around. So, at a Fourth of July cele- 
bration at a little town near Columbus, 
we gave everybod! 
the thrill of their lives. We packed the 
cold bus with excelsior dipped in kerosene. 
T took it up a couple of thousand feet 
touched a match to it, and crawled out 
with a parachute. Floating down, I had 
f@ grandstand seat to watch the fying 
bontire, 


HAVE heard pilots tell of battling up 

2,000 or 2,500 feet through fog with- 
out using their instruments. I'm from 
St. Louis. And that’s in Missouri. They 
will have to show me. When my’ senses 
tell me one thing and the little dials on 
the instrument board tell me, another, 
usually the dials are right. I've never 
doubted that after one experience I had 
flying in California 

‘The ship nosed into a big cloud at about 
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7,000 feet. ‘The fog was so thick T could 
hardly see the propeller. The wings dis- 
appeared. The tail seemed to drop off 
tting in the cockpit was like riding in a 
little bathtub a mile above the earth. 
When I dropped out of the cloud, [looked 
‘over the side of the ship to get my bear- 
ings from the ground below. What I saw 
was blue sky’ and clouds. I had been 
flying upside-down without knowi 
If I had remained long in that position, 
blood rushing to my head would have 
warned me. But bodily sensations are 
usually too slow to trust in a modern 


Enalow shows how he has stered a small plane by sticking his hand 
‘out one side of the cockpit- Above. Setting the altimeter before « 
Wight. ‘The intrument should be set at sera each day, Easlow sayy, 
‘otherwise changes ts pressure will mae Its readings inaccurate 


ship. Things happen quick in the air. 

Next to the instruments, probably the 
pilot's safest guide to the pos 
ship is the seat of his pants. When the 
nose is up and he is climbing, he feels 
“heavy” in the seat, When it points 
down, he feels “light.” When one wi 
drops, he feels heavier on the ‘uphill 
side. "When the ship skids on a turn, he 
feels himself tending to slide outward 
Aiter several hundred hours in the air, a 
Ayer learns to respect these reports from 
the place where his trousers get shiny. 
Unless he develops ‘seat sense,” a pilot 
won't get far. 

‘Another thing learned from experience 
is to judge the steepness of glides by the 
humming of the ship's bracing wires. 
The stecper the glide, the higher the 
pitch of the sound. In a “graveyard 

"when the descent is so flat the 
ship is almost stalling, the humming is 
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low and practically dies out altogether. 
After a thousand hours in the air, a 
pilot observes things like that uncon- 
sciously. He develops abilities he didn't, 
have before. I find that I can lean back 
in a cockpit, look up into a clear sky, and 
tell which way the wind is blowing. I 
can't explain it, but I “feel it in my 
bones.” On cross-country trips, a knowl 
edge of wind direction is necessary be 
‘cause a flyer must face into the wind in a 
forced landing. And on a cross-country 
flight there are no socks,” or wind cones, 
below as there are at an’airfield, 
Before a pilot develops the ability to 
“sense” the direction of 
the wind, there are signs 
he can look for on the 
ground. He can note 
which way smoke is car- 
ied from factory chim- 
neys and locomotives, oF 
can see how dust drifts 
away from country roads 
When an auto passes, 
Windmills point into the 
wind and clothes on the 
line indicate its direction. 
Ripples on water, grain, 
or grass show it also. If 
none of these can be ob- 
served, he can put the 
ghip into a, cloce and 
cep it going ate 


(OT Tong ago, I tested a little 

plane about the size of a mos- 
a man down in North Carolina. 
ship got off the ground in the 


I 


The t 
length of (0 telephone poles. It was 80 
light that, when T stuck my hand out 
‘one side of the cockpit, the plane turned, 
just asa boat turns when an oar is held 

the water on one side, By holding out 
« hand first on one side and then on 
the other, T cut figure eights without 
ing the rudder bar. 

Such ships are too light. ‘They are too 
tricky. Gusts upset them too easily, 
Only’ pilot of long experience can guess 

hat they are likely to do next. Re- 

that the next time you read of 
‘ects of divver planes being built weigh- 
ing only a few hundred pounds apiece, for 
everyone to ly! T once ran into a whirl- 
wind over Long Island with a light shi 
It was Bipped upside-down before I could 
catch my breath, To be safe and stable, 
T've found a ship should weigh at least 
1,600 pounds. 

‘The largest plane I haye ever flown had 
a wing spread of 110 feet and weighed 
several tons. Big, heavy ships like the 
tri-motored Fords have a wheel at the 

‘of the control stick. You turn the 

1 to maintain sidewise balance and 
move the stick ahead and back to go up 
or down, It takes more force to move 
the controls on such planes and an ordi- 
nary stick might break off in heavy 
weather. 


ONSHORE, comeomtey tipe T 
usually follow a highway or railroad. 
(On long journeys or in blind flying in fo 
use a magnetic compass. ‘The earth in- 
ductor compass, such as Lindbergh used 
fon his flight across the Atlantic, costs 
too much forany (Continued en pose 145) 
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HE most 
famous crystal in the 
world, the Kohinor dia~ 
mond, ancient Indian 
gem of evil and mur- 
derous history now safe- 
ly caged among the 
crown jewels of England, 
‘soon may lose its alluring 
supremacy. A few weeks 
ago before the meeting 
of the American Chemi 
cal Society at Minne- 
apolis, Professor J. Wil- 
lard Hershey, of Mc- 
Pherson College, showed 
& tiny seed of a gem 
greater still, His micro- 
seope crystal, the Pro- 
fessor said, is an arti- 
ficial diamond. Soon he 
hopes to make larger 
ones; not to ruin the 
diamond market, but to 
aid a new and necessary 
Even the famous Ko- 
inor is not the largest 
diamond in the world, 
‘That honor belongs to 
the Cullinan stone, the 
cut fragments of which 
are also among the treasures of the Brit. 
ch crown. Professor Hershey's diamond 
is perhaps the smallest in the world which 
anyborly deems worth saving. Yet 
value for the future may be enormot 
for it promises better understanding of 
the remarkable things 
called crystals. Every 
diamond is a crystal, and 
every crystal is like a 
tiny skyscraper built of 
‘atoms, piled up in regular 
patterns like the frame- 
work of the building. 


10 ONE can get far 
away from erystals, 
Every sand grain on the 
seashore is reasonably 
sure to be a tiny crystal. 
Each snowflake is 
‘crystal’s beautiful skele 
ton. The most useful 
erystals to man are per- 
haps those of table salt, 
without which no warm- 
blooded animal can 
maintain the necessary 
saltiness of its blood. 

If by some magic 
every crystal in the 
world suddenly van 
ished, all buildings of 
brick; stone, or concrete 
would disappear; steel 
bridges would collapse 
into dust; jewelry would 
be robbed of its gems 
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Diamonds and Salt— 
Tiny Skyscrapers 
Built of Atoms 


By E. E. FREE 


and the gold and platinum left behind 
wrould grow soft and spongy lke bits of 
exgshll nobody would have sugar fr hie 
ccotiee. For all these things are crystal 
forms of one kind or another 

Yet many things that people call crys- 


tals would not vanish; 
“erystal glass,” for ex- 
ample, for glass is not a 
crystal at all. Even the 
so-called crystal globes 
of psychic gazers are sel- 
dom real crystals. 


EFINITE — knowl- 

edge of what 
crystals are has become 
possible only since the 
modern development of 
knowledge about atoms. 
Tn ancient days any 
bright, transparent stone 
was called a crystal 


‘J. Perry 

inguished Eng: 
lish anthropologist, says 
that search for, ‘these 


gleaming objects 
in streams and along the 
seashore probably was, 
one of the first civilized 
activities of mankind; 
that it was the basis of 
the first world commerce 
and the spur to the first 
human migrations 

Nowadays the lure of 
‘crystals. persists. | Men 
and women sell their lives for bright 
jewels: rich collectors amass stores. of 
teautiful ‘crystalline minerals; scientific 
men delve into the insides of crystals, 
not seeking beauty for the eye but new 
facts about the universe. 

‘The new atomiescience of crystals isin 
many ways the reverse of the equally 
new science of colloid chemistry (P. S. M. 
Oct. 29, p. 42). In colloids, like egg white 
or glue, the atoms are arranged more or 
Jess at random, like a vast crowd of people 
strolling about ina field. In crystals, Hke 
diamonds or granulated sugar, the in- 
ternal atoms are fixed in. rigid ‘patterns, 
like soldiers in perfect order at a parade. 
That is why erystals are likely to have 
bright, fat surfaces which brilliantly re- 
ilect the light, as do the facets of a dia- 

mond. ‘The last rows of 
atoms on the outside of 
the crystal all stand in 
the same plane, like the 
men of a parading regi- 
ment or the flat front of 
a building. From such 
surfaces light waves shine 
back easily and perfectly. 
Some noncrystalline ma- 
terials can be shiny, too, 
as polished glass is, but 
such things are usually 
without brilliance. 

1f there were a micro 
scope powerful enough to 
Hook inside a crystal, like 
Professor Hershey's’ tiny 
diamond, it would be easy 
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to see how important is this regularity 
of arrangement of the atoms. There 
actually exists, indeed, a kind of micro- 
scope able to’ make these crystal is 
teriors evident if not literally v 
instrument is the 
ighteen years ago 
Max Laue, sent narrow beams 
rays through fragments of crystal, like 


a thin slice of diamond. He discovered 
that the N-rays were 
bent out of their paths 


in peculiar ways, 
now known to be related to 
the arrangements of the 
atoms inside the crystal 
‘These observations _were 
extended by Professor 
(now Sir William) Bragg in 
England, by Dr. Wheeler 
P. Davey in the United 
States, and by others. Thi 
result is that X-ray methods now make 
it possible to see, within reasonably 
wide limits, just how the atoms are 
arranged. 


HIE first rule is regularity, The pat 

tern of atoms in a crystal continually 
repeats itself. In a diamond all of the 
atoms ate of the same kind, like the sky 
scraper's iron beams, for diamonds are the 
chemical element carbon in a pure state, 

A convenient model of the atom pat. 
tern of a diamond is an ordinary cubical 
die, like those used in gambling games, 
but with its faces all marked alike with 
five black spots. 

This would represent one unit cube of 
the diamond's atomic pattern, Each cor 
ner would be occupied by: one carbon 
atom corresponding to one black spot on 
the die's face, At the center of each cube 
face would be another atom; this one mak 
the four corner atoms the five 
point figure of each face, Inside the unit 
cube would be four other carbon atoms, 
arranged to form the figure which geon 
ters call a tetrahedron. 
throughout the who 
diamond this unit cube is repea 
of times. It is the diamond's fundam« 
atomic pattern, called the “unit cube. 

aacking this definite structure, no 
semblage of carbon atoms can be a 
diamond. The mineral called graphite, 
used to make lead pencils, is also com- 
posed of carbon. Often it is as pure as 
a diamond or purer. Yet it never re- 
sembles a diamond. Instead of being 
the handest substance known, graphite 
is among the softest; instead of being 
transparent and incomparably brilli- 
ant, graphite is dull, black, and opaque. 
Yet the only difference between the 
two is in the arrangement of the 
atoms, 


le structure of a 
ted billions 
i 


HERE is still dispute about the 

exact unit cube in which the ear- 
bon atoms of graphite are arranged to 

cr from the five-point arrangement 
of the diamond. This has been the 
problem of the would-be makers of 
artificial diamonds, and one which 
Professor Hershey now believes he has 
solved. 

Tis easy enough to prepare pure car- 
bon and to make its atoms stick to- 
gether. A little coke oF charcoal, for 
example, may be dissolved in molten 
iron. When the iron cools some of this 
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dissolved carbon freezes out, as sugar 
will freeze out of syrup when it gets too 
cold. But the carbon does not freeze out 
of molten iron as diamonds; it appears as 
graphite, The noteworthy thing about 
Professor Hershey's reported experiments. 
is that he seems to have succeeded, by 
proper control of the surrounding cond 
tions, in inducing the carbon atoms to ar- 
range themselves in the diamond pattern. 


N SOUTH AFRICA, where most of 
the world’s diamonds are found, these 
gems often occur in a curious, partly dis- 
jegrated rock called “blue ground. 
Geologists believe that millions of years 
ago this blue ground was in process of 
hardening deep in the earth; probably 
cooling for millions of years from a previ 
ous molten condition under a pressure of 
millions of tons to the square inch. Some 
unusual circumstance "caused carbon 
atoms dissolved in the molten rock to 
gather together, it is believed, into the 
diamond pattern instead of the graphite 
pattern. Whether that circumstance was 
the extreme pressure or the very slow 
cooling or something else, no geologist nor 
erystallographer knows. It Professor 
Hershey really has turned the trick in his 
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laboratory, it may now be possible to 
find out precisely what makes carbon 
atoms act in this way. 

If similarity to other crystals means 
anything, one necessity for the mak- 
ing of large diamond crystals probably 
will turn out to be extremely slow 
growth. One of the easiest substances 
to prepare in crystal form is ordinary 
sugar. The large, square-looking crys- 

tals of rock candy are the 
result. To _make: rock 
candy, the small sugar 
crystals are allowed to 
grow larger. If the candy 
is made very slowly, by 
allowing a sugar syrup to 
deposit its load of sugar 


molecules only a few each 
day and at a constant rate 
year by year, single sugar 
erystals can be grown as 

This 


large as hen's eggs or 
is the secret that 


the secret of making substances 
form larger crystals than usual can be 
learned is proved by recent successes in 
the study of metals. In examining the 
properties of metals important in electel- 
cal engineering, like tungsten for the fila- 
ments of electric lamps, it became de- 
sirable to examine metal crystals larger 
than the ones observed under a micto- 
scope. So new methods were devised to 
“grow” large metal crystals like the large 
sugar crystals of rock candy. Rods of 
copper. iron, or other metals were put in 
electric furnaces and kept at exactly the 
Fight temperatures for weeks or months, 
Slowly the atoms of copper, for example, 
rearranged themselves completely into 
the repeated nit structure of « copper 
crystal. Single crystals of these metals 
inches long have been produced thus and 
subjected to lectrical and mechanical 
study 


HE. unit cubes which represent the 
omic patterns in copper, iron, and 
other metals are not exactly the same, of 
course, as the five-point dice which 
form those of a diamond crystal. Cop- 
shave, however, an arrange: 

very different.. ‘The five- 
point dice faces are still there but 
there are no extra atoms inside. 
Crystals of pure iron appear to have a 


still simpler unit cube; like a die with 
four points on each of its faces instead 
of the diamond's five. There is an 


extra iron atom, too, at the cube's 
center. 

Other elements and compounds 
show still other atom patterns. Hun- 
reds of different patterns are now 
reasonably well known, Nearly all 
have been worked out by the X-ray, 
the chief tool of erystal explorers. Out 
of such unit patterns and their com- 
binations, all the myriads of crystal 
forms of minerals and chemical com 
pounds are believed to be built up, 
as an artist might construct millions 
of separate designs out of simpler 
units like cubes or circles or triangles. 

One ofthe best known of all erystals, 
and perhaps the most useful scien- 
fically asa yardstick to measure 
ses throughout the whole crystaline 
world, is that (¢ on Ba 
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Back of the Month’s News 


KARL VOOGHT 


HERE isastory 
lof a medieval 
prisoner who 
could see f 
his cell window 

nothing but a patch of 

sky. So he became, as 
the years dragged on 


‘expert in clouds and pr 
nounced the weather 
forecasts for the neigh- 
bothood. ‘The tale is 
scientifically plausible. 
Weather instruments 
ike thermometers and 
wind measures, the stand-bys of modern 
weather forecasting, tell only of the bot- 
tom of the air ocean surrounding the 
earth, Clouds disclose, or may disclose, 
that ie going on in this ir ocean a mile ot 
two above the ground. 

‘Among French weather experts much 
vse is made of cloud shapes and cloud 
movements in weather forecasting. More 
use might be made of them everywhere 
were there satisfactory. classifications of 
types of clouds. ‘That is one reason why 
an international committee of weather 

ts is now at work on new cloud clas-~ 
sifications and on the preparation of a new 
International Cloud Atlas in which typ 
fecal clouds will be illustrated. 

Literally hundreds of different names 
have been proposed for types and sub- 
types of clouds. Amateur weather ob- 
servers, confronted by this complexity, 
commonly abandon cloud studies alto- 
gether. The difficulty seems to be that 
clouds, like most other natural 
chin, fue to St pefecty Into 
Any seties of artiicial pigeonholes 
Always there are intermediate cloud 
types for which the classification 
has no place 

‘Three chief types include, how- 
ever, most of the main cloud form: 
First are the cumulus clouds, Latin 
for “heap,” which pile up in moun- 
tainlike masses in summer skies. 
Second are the stratus clouds, Latin 
for “sheet” or “layer,” which cover 
the sky more or less completely at a 
fairly ‘uniform level. Third, and 
‘most beautiful of all, are the cirrus 
clouds, named from the Latin word 
for “curl.” These cirrus clouds, 
usually much higher above the 
ground than other types, are not 
composed of water droplets but of 
tiny crystals of ice. 

Before thedaysof modern weather 
science, when each farmer or ship's 
captain had to be his own weather 


prophet, cloud forms and cloud move- 
ments played a large role in weather lore. 
It is probably a loss to weather science 


that they have been displaced. “If cloud 
lassiication can be simplified so that 
everyone can understand it, perhaps the 
tlouds will come back to heir own as 
indicators of weather probabilities. 

Power by Radio Possible? 
qT 1E dream of distributing electric 

omer by radio is almost as persistent 
a will-o'-the-wisp as that of perpetual mo- 
tion. It has, pethaps, somewhat more 
Chance of fulillment, for no fatal obstacle 
‘of physical theory stands in its way, as 
the principle of the conservation of energy 
stands in the way of producing power for 
nothing. Yet the incidental difficulties of 
radio power transmission seem almost in- 
superable. 

Latest of speculators concerning radio 
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power possibilities is Dr. 


Jacques Risler, a Parle 
Sian physicist’ already 
known for researches in 
the use of ultra-violet 
rays and other invisible 


radiations, In the us 


a possibility of sal 
power transmission, 
The difficulty ‘with 
radio power, as was per- 
ceived more than two years ago by Dr. 
Phillips Tromas, the foremost American 
experimenter in this field, is not so much 
the loss of power suffered when radio 
waves pass through the atmosphere as it 
is the invincible tendency of these waves 
spread outward and waste their ene 

les spread on the surface of a quiet 
Were it possible to condense radio 
energy into a definite beam, as can be 
done with the light rays of a searchlight, 

es would be apparent. 
some extent, as Dr. Thomas proved, 
this beamlike condensation can be man- 
aged, but not sufficiently thus far to 
threaten the present systems of distribut- 
ing power through wires. 

With rare exceptions, energy has an 
incurable habit of spreading itself as thin 
as possible, like illed on the floor 
or like a handful of gas atoms let loose in 
‘a vacuum. Most of man's accomplish- 
ments in handling energy, like those, for 

which are’ responsible for 
electrical engineering, have con- 
sisted in some device to keep the 
energy in one place until it is used. 
‘The energy of steam is kept inside 
the boiler by the steel shell. The 
eneray of electricity is kept inside 
the wires by a covering of insulating 
material. Dr. Rislers diticulty i 
that there is nothing to keep radio 
energy inside the path assigned toit, 


Nervous Cities 


ITIES are dangerous weapons 

which mankind has by no 
means learned to control, some 
philosophers claim. ‘They contend 
that the city man, for all his advan- 
tage in schools, social contacts, and 
in earning a living, will be’ less 
healthy, happy, and long-lived than 
his country cousin, Little actual 
evidence of these familiar conten- 
tions has ever been obtained, but 


Weighing one of the children examined in the health 
‘hurvey which revealed comparative defects In ity 
‘tod country children of Cattaraugue County, N-¥- 


one bit came to light recently in the work a 
of the Milbank Memorial Fund of New 
York City. 

In Cattaraugus County of New York 
State, demonstrators financed by thi 
Fund’ have conducted for some years 
health inquiries and surveys. Cattaraugus 
County” Includes the 
small ‘city of Olean. 
‘The investigations 
show that children from 
the country districts of 
the County, as con- 
trasted with children 
in Olean, suffer sub- 
stantially’ greater per- 
centages of various 
bodily defects. Imper- 
fections of heart, lungs, 
skeleton, skin,’ teeth, 
and eyes were found to 
be much more preva~ 
lent among the country 
children than in the 
city children, but pre- 
cisely the reverse is 
true for defects of the 
nervous system, Chil- 
dren in Olean disclosed 
‘more than four times as many such nerv- 
‘ous difficulties, on the average, as were 
found in children from the country 

This finding indicates that city life, 
‘even in so small a city as Olean, puts upon 
the nervous system of the average child a 
greater strain than is encountered in the 
country. Many reasons might be ad 
vanced for this: late hours, too much 
excitement, overcrowding, city noise, and 
others. Only by continued, accurate in- 
vestigation will the truth be disclosed 

Meanwhile, physicians and psych 
ists agree that the percentage of mental 
isease and mental deficiency in. th 
United States is increasing, especially in 
cities. Is the modern city, perhaps, too 
nerve-racking an institution for mi 
present mental and nervous equipment> 


The Newest Arch Dam 


TT prosperity of Los Anges, Cali, 
depends not on tourists or on Holly 
wood movie stars, but on hydraulic en- 


Elephant Butte Dam in 
will hold two thousand times more. The 
engineering interest of the Dalton Dam 
is in its construction, for it employs the 
relatively new type of the multiple arch. 


err f 
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gineering. Of all large American 
Cities, Los Angeles has the smallest 
natural water supply. During most 
of the year the so-called Los Angeles 
River is a dry gully. Long ago the 
growing city exhausted all possible 
resources of wells drilled into. the 
plain on which it stands. It has been 
necessary for the city engineers to go 
far into the desert and bring down 
the Owens River and to catch and 


works closer to the city is the Dalton 
Dam, just completed near Glendora. 
It will provide irrigation water, flood 
protection, and emergency drinking 
supplies for some of the southern 
California territory. With a capacity 
a little short of 400,000,000 gallons, 
the Dalton Dam is not remarkable 
for size, The Roosevelt Dam in 
Arizona, for example, holds over 
thousand” times more" water. ‘The 

few Mexico 


Dams may be classified into three 
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._ First are those held down merely 
by weight, like the old-fashioned earth 
dams in which ordinary soil or broken 
rock is dumped across a valley to make an 
artificial hill. Most. stone and concrete 
dams are constructed similarly, the struc- 
ture being merely a plug of solid material 
laid down across the valley and fitted 
closely against the underlying rocks. 

‘A more modern type is an anchored 
dam, in which ‘the wall of concrete or 
stone is sunk into the rocks at the sides 
and bottom of the valley, so that the dam 
acts almost like a bolted door or like the 
gates of a canal lock. Still more modern 
is the arch dam, in which arched struc- 
tures of suitable shape are faced upstream 

inst the water pressure, so that this 
[fesse wedges the dam into the valley, 
ike a properly-shaped stone hammered 
into a crack, The advantage of arch 
dams, whether single or multiple, is that 
less concrete needs to be used for equal 
stability and strength, 


Stars Too Hot to See 


R. LOUIS BERMAN, of Lick Ob- 
servatory, Mount Hamilton, Calif, 
s discovered some of the queerest stars 
in the universe—stars that are too hot to 
see. The hotter any object is, the more 
Violet and ultra-violet ight it emits in 
proportion to the green and red. For 
example, “white” or “blue-hot” iron is 
at a much higher temperature than 
metal just glowing a cherry red. It is 
possible to conceive of an object so 
hot that most of its radiated energy. 
lies in the ultra-violet, in which case 
it may be impossible to see it or 
photograph it. Dr. Berman's stars 
‘are of this variety, and his method of 
detecting their existence is ingenious 
indeed. 


THERE are certain objects in the 
sky known to astronomers as 
the “planetary nebulae.” ‘These are 
spheres of luminous gas, such as hy’ 
drogen, helium, and oxygen. Studies 
with the spectroscope show that the 
source of luminosity is a star at the 
center of each, ‘That these stars are 
extremely. hot is evidenced by 
the fact that they can be seen 
visually only in telescopes of 
highest power, whereas their 
near-ultra-violet light, —al- 
though unperceivable to the 
ye, fs so intense that the star 
is always. conspicuous on a 
photographic plate. 

Just as a radio receiver is 
capable of absorbing ether 
waves vibrating too fast to be 
heard and transforming them 
into audible sound, the atoms 
that form the nebula are able 
to pick up the rapidly vibrat- 
{ng ultra-violet energy radiated 
by the central star and re-emit 
it as light that can be seen or 
photographed. 

‘The hotter the star the more 
abundant is the invisible radia- 
tion, and, consequently, the 
brighter the nebula. In'some 
of the planetary nebulae no 
central star has been scen, 
which, of course, raises the 
question of what makes them 


so 


shine. Dr. Berman discovered 
that the atoms composing this 
variety of nebula are unusually 
disturbed, and has suggested that 
central stars actually exist therein 
but that by far the greatest pro- 
portion of radiation lies in the ex- 
treme ultra-violet. Inother words, 
the stars are literally too hot to be 
seen. 

Dr. Berman’s study indicates 
that ‘temperatures of 35,000 to 
50,000 degrees centigrade for plan- 
etary nuclei are not uncommon 
and that still higher values are in 
dicated for many. Compare these 
figures with the sun’s temperature 
~=6,000 degrees. Apparently the 
planetary nuclei are the hottest 
objects yet observed on earth or in 
the heavens. 


Universal Yardsticks 


HYSICISTS have dreamed for 
‘years of being able to measure 
everything in the universe, such as 
‘atoms, light, and the gravitation of the 
planets, in terms of a few universal cor 
stants, more fundamental than such arbi 
trary Units as feet or gallons. The spec! 
of light in a vacuum is one of these fur 
Mental fo al tru Siete tht. 
‘always and everywhere the same, 

Months ago Professor Raymond T. 
Binge, of the, University of California, 
‘undertook a critical summary of all avail 
able information concerning the exact 
values of these physical constants of 
Nature. ‘The results have now been pub- 
lished by the American Physical Society, 
together with reprints of the constants 
themselves on sheets of cardboard, so 
that working physicists can tack them up 
for laboratory guides as business men use 
calendars, There are 103 units and ratios 
in Professor Birge’s list, but many of 
these, admittedly, are convenient figures 
for making calculations rather than fun- 
damental ones. . 

‘Ten of Professor Birge’s figures are of 
first importance. Tyo are atomic weights 
as used by the chemist—the weight of the 
oxygen atom and that of the hydrogen 
atom. These provide a basis for atomic 
weights of other elements, Another fun- 
damental is the freezing point of water or, 
what is the same thing, the melting point 
of ice. This fixes the most important fun- 
‘damental of the scale for thermometers. 


NOTHER vitalconstantistheso-called. 
‘mechanical equivalent of heat; that is, 
the precise amount of heat set free when 
certain quantity of mechanical energy is 
used up, for example, in friction. Two 
electrical constants are included among 
the ten. One is the Faraday constant, 
which represents the amount of electricity: 
carried by a definite number of atoms in 
an electrochemical reaction, such as elec- 
troplating. The second is the electric 
charge of one electron, as determined by 
the classic investigations of Professor R. 
A. Millikan. Still another fundamental is 
the volume of a perfect gas, since this lies 
at the rootofall calculations of atmospheric 
pressure, steam boiler behavior, refrig- 
erating machinery, and hundreds of other 
items of technical equipment. 
‘Among the three remaining constants 
on the list is that of the velocity of light, 
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of which the most accurate measurement 
186,284 miles a second—was obtained 
riments by Dr. Albert A. Michel- 
inguished physicist of the Univer- 
sity‘of Chicago(P.S. M., Aug. 29. p. 48), 
Dr. Michelson now is working with new 
apparatus to obtain a figure even more 
act. Another isthe constant of gravita 
tion (about the inner meaning of whic 
science knows virtually nothing). Most 
fant of all, perhaps, is the mysteri 
Planck constant” which shows up in 
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scores of physical phenomena, from the 
behavior of atoms to the heat radiated 
froma cooling body. No one knows what 
this “Planck constant” represents, but itis 
so commonly discovered when the analy- 
s of physical facts is pushed as far as 
possible that physicists suspect it 
‘of having some very important 
meaning concerning the inmost 
structure of the universe, 


History in Tattoos 
HAT are regarded as im- 
portant fragments of ancient 

gyptian history have been re- 

covered from living Egyptian 


been studying existing races of 
man in Egypt and comparing 
these with their ancestors. Many 
modern Egyptians carry o 
faces or bodies tattooed designs 
One day it occurred to Miss Black- 
man to study what these designs 
are. To everyone's surprise they 
turned out to be very ancient. 
ome have been identified as go- 
ing back more than 3,000 years, 
{o the times of Joseph and Moses, Other 
have been traced to ancient Babylonia, to 
Persia in the days of Darius the Great, 
and to other ancient lands 

Miss Blackman has made a collection of 
more than one hundred designs used by 
modern tattoo artists in Egypt. These 
designs will be preserved and studied as 
carefully as though they were actual docu- 
‘ments from ages long past. From such 
study, itis believed, clues to obscure facts 
of ancient history may emerge. 

‘The art of tattooing probably is, with 
one exception, the oldest in the world. 
The exception is the use of the paint pot 
and paint brush with which ancient 
peoples were accustomed to decorate 
their forms. In the beginning, all of these 
painted and tattooed designs probably 
Were important symbols. They marked 
the positions of the decorated individuals 
in definite tribes, clans, or religious sect 
The famous Moslem traveler, Tbn Bat- 
tuta, who visited Exypt in the fourteenth 
century, describes the practice governors 

jes had of stamping on the 

indelible ink a. mark 

if freedom to leave town, just as 

modern customs officers stick little print- 

ed seals to travelers’ baggage. Tattooing, 

it is probable, was often a symbol of the 
same type, though more permanent. 

Modern tattooing, if studied carefully, 
might disclose equally. interesting facts, 
Most of the tattooed designs still in use 
have obvious historical, patriotic, or other 
symbolic meanings. Even when worked 
into the skins of peoples who are not 
sailors, these modern designs often carry 
the flavor of the sea. Sea serpents and 
sailing ships decorate the chest of many 
‘a man who has never seen the sea. 


A Fish with Lungs 


HE evolution of life on earth was 
marked by two great turning points— 
invention of the backbone and the 
coming out of ocean life onto the land. 
Evidence of both these events survives in 
modern creatures—‘living fossils” like 
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‘Anatomy of the hing fa, 
‘Wien the waters fut 


breathing fishes, have been found. 
‘One reason for this lack, at least in the 
case of the first airbreathers, was sug- 
| gested recently by Professor 'D. M. 5. 
| Watson, of the University of London. It 


robable, he said, that the first transi- 
mn of ocean life to the land took place 
around the shores of a continent since 
sunk beneath the sea. Surviving creatures 
which show this change from water 
breathing to air breathing—the so-called 


Tung fishes of the 2oologists—are almost 
precisely the same on the two sides of the 
South Atlantic Ocean, in Africa and in 

with “America, ‘This fact, Professor 


‘Watson said, steongly suggests that the 
irst errtatiees of these anys so 
rtant for Hes, Matory may have oc- 
Farred ‘on a continent Deleved to have 
stood where the South Atlantic now rolls, 

Much geologic evidence po i 
cxitonce, mlfons of years ago, of this 
ypothetial South Atlantic continent. It 
has even been christened Gondwanaland. 
Many other fossils and living cres 
when studied on the two sides of the 
‘Atlantic, indicate the same transition as 
do the lung fishes. 

lung fahes ofthe, South 
swamps do not live in the air, but a 
curious handicap of their homes forces 
‘them to breathe it. In the swamps 
there are seasona at which most of 
the vegetation dies and decays make 
ing the water exceedingly foul. 
oxygen is left in this water for fish 
gills to absorb. Accordingly, the lung 
fish go to the surface and gulp down 
bie = i they do not ac- 
Tally have lungs, spongy sacs con- 
nected with their throats and food 
canals receive this air and absorb 
its oxygen into the blood 


‘Even the human lung, physiolo- 
gists know, is simply an outgrowth 
from the throat tube originally used 


exclusively for swallowing food. Thus 
the tung fish really has the same 
air-breathing mechanism as human 
beings but in a more primitive form. 


Studying the Apes 


that the University proposes an ape 
experiment station in Florida. This 
svi be a part of the new Institute of 
Human Relations; which is quite 
fitting, although perhaps not exactly 
as President Angell intended, since 


surviving example of evolution from water breathing to ait breathing. 
"hah goes to the surface and fulpn pure ait lato ita priaitive longs: 
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of all human “relations” the apes are 
the closest and the most interesting 

‘Some years ago in Florida, Pro- 
fessor Robert M. Yerkes, of Vale, 
studied the young female gorilla 
named, “Congo.” At New Haven, 
also, Professor Yerkes maintains a 
colony of apes. The New Haven 
climate, however, is not friendly to 
these delicate animals. Even in 
Florida it proved impossible to keep 
Congo alive. In the proposed new 
Florida station every suitable facility 
will be provided for the health and 
happiness of these animals, for so like 
human beings are they that happiness 
seems just as important to their survival 
as does bodily health 

‘The importance of all this to the science 
of psychology is that it egine to. dig 
around psychology’s roots. Not long ago 
Professor A. L. Kroeber, of the Univer- 
sity of California, reviewed the mental 
accomplishments of apes and men. He 
concluded that the germs of human in- 
ventiveness, of the use of tools, the idea of 
competition, and habits of dress and 
adornment, all were discoverable in living 
pes like the gorilla and the chimpanzee. 
Even the beginnings of the religious im- 
pulse he found to be pre-human. 

‘One thing that apes do not have seems 
to be speech. This is not because they 
lack the vocal mechanism, says Professor 
Yerkes, but because some mental def 
ciency prevents the image-forming habit 


which seems necessary to real language. 
Of everything that makes a man the 
apes have something, but not enough. 

“As our knowledge and understanding. 
of anthropoid life increases," writes Pro- 
fessor Yerkes, "'so also our thankfulness 
that we are men.” 


“Medicine” for Steel 


litical discussions of the 
Rprcpored ant duty on anguans 
probably will result in increased public 
acquaintance with this important metal 
which has commanded less interest than 


(Continued on 


it deserves. 
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How MuchDo You Know 
About Eyeglasses? 


TP EST, your knowledge with 
these questions, chosen from 
hundreds asked by our readers. 
Answers are on page 153. 


1. Why do people have to 
wear eyealaeea? 
‘What i astigmatiom? 
Why docs an elderly per: 
con’ require two palts of 
Gassees one for Sietance 
fed one for readina? 
‘What is nearsightedness? 
What are torie lenses and 
why are they any better 
than the plain fa lenses? 
How many hours aday ean 
aperson use the eyes with= 
‘out causing eyestrain? 
What is the best kind of 
reading light for a person 
Sho has to tse glaseen? 
What is the matter with 
tyes that are farsighted? 
Is there any way to cure 
detective vision! 

a reading glass as good 
reading fine types 

magnifying eyeglasses? 


Fossil Monsters 
I Have Hunted 


n his search for the remain 
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ns were still roaming the western plains when the author of this article 
of ancient life in America. 


In sixty years 


as a fossil hunter he has unearthed more than three hundred prehistoric rep- 
tiles, birds, mammals, and fishes. Many of the dinosaur monsters of the 


museums are trophies of his pick, chisel, and dynamite. 


Now, at the age 


of eighty, he tells the unique story of his adventures and discoveries. 
By CHARLES H. STERNBERG 


HE. warning whi 

inake led to. the discove 

bones of the largest prehistoric 

ereature ever found; the acci 

dental stroke of a geologist's 
pick into a slab of sandstone disclosed 
remains of the ancestor of all sea serpents; 
and the glint of the sun's rays on a time- 
polished tooth revealed one of the first 
Of the several forms of the horse. The 
akeletons of monster fishes, lizards, binds 
and mammals of ages past are hidden in 
the rocks like gold, and the work of 
hunting them is always adventurous, 
often dangerous. ‘The fossil hunter is 
forever lured by the possibility 
that in the next cliff he will find the 
skeleton of some monster never 
before seen. 

For more than sixty years of my 
cighty years of life I have been a 
hunter of big game that lived on 
earth three to five million years 
ago, Chave dug up and preserved 
fossil life, from tiny gastropods 
less than ‘an inch in diameter to 
dinosaurs seventy feet or mote in 
length. Thave found, entombed in-- 
stone, a sea-divelling reptile, ati- 
cestor to whatever sea serpents 
may have lived since. T have 
discovered skeletons that be- 
longed to toothed birds of giant 
size, and to the various forms of 
ancient horse which roamed what 


is now the United States. [have carved 
‘out bones from the Red River of the 
North in Canada, tothe sandy shores of 

Once I was walking along the rim of a 
cliff in the Bad Lands of Wyoming, when 
A heard, seemingly at my feet, the deadly 
‘warning of a rattlesnake. I leaped to one 
side, slipped, fell, slid over the edge of the 
‘crag, and came to a sudden stop sitting 
down on what apparently was a brown 
boulder, about ten feet from the top. 
‘The “boulder” was the shoulder bone 
Of the largest dinosaur ever unearthed. 
Tt was nearly eighty feet Jong, sixteen 


feet high at the shoulders, and probably 
weighed fifty’ tons or more, Had it not 
been for the snake on the edge of the 
cliff, that monster reptile, probably five 
million years old, would have remained 
undiscovered, 


fossil hunting one of the most. fas- 
games in the world. Searching 
for prehistoric shells and other marine 
Bison the on ta shore ok. 2 eat oon 
in Kansas, dropped the geologist’s pick 
eee 
Gidentally ‘struck a slab of sandstone, 
flaking off a chip a foot long and 
half as wide. Beneath, dark brown 
against the pale yellow sandstone, 
was the tooth-illed snout of a 
huge fish, Careful excavation 
revealed it to be a Portheus 
‘molossus, a prehistoric fish four- 
teen feet long, probably able to 
destroy any shark alive today 
But, finding prehistoric spect 
mens is not all tuck. ‘The hunter 
must follow certain definite rules 
and, in the end, the man who 
looks over the most square feet 
of ground makes the most im- 
portant discoveries. The un- 
‘expected finds, however, are the 
ones that stick in a fossil- hunter's 
memory after the methodical 
labor is forgotten. 


SUCH nnespected twists of fate make 


‘An expert replacing lott bone in the huge skull 


Of sSinonaure The original boae projects at 
the’ ight, ad at the lft the rebuilt bone, 


‘The first rule to guide his search is the 
fact that the fossils are found only in 
outcroppings of sedimentary rock, such 
as sandstone and limestone, which were 
nid down in the ages in which the hunted 
imens lived. The. best specimens 
usually are discovered in sandstone, for 
son that these formations represent 

‘shore conditions where life was 


plentiful and where the animals were 
buried States 


lly. ‘The United 


Whole country and its teports shove 
Just where outcroppings of the different 
strata of rock ean be found. 


LE best hunting ground for fossils is 
n western states where sedimentary 
rocks are exposed and there is no grass 
In his search, the hunter decides what 
sort of specimens he will look for and 
then studies the Geological Survey’ re- 

rts to see where exposed rocks repre- 
fenting the age in which those specimens 
lived can be found. He decides upon one 
rogion and establishesa central camp from 


discovered right at the door of his tent, as 
was the case f my expediti 
Canada, Walled in by rain in the valley 


‘A museum restoration of the terible Brontosaurus, ont of the esormoas reptiles 
‘SEei pet te Unind ne tusaads ef years ag: Tt oan Bs fet nets 2 fecal 
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ofa river in Alberta, I bemoaned the 

fate which prevented me from search- 
ing for fossil duck-bills, belonging 
to the family of the huge herbi 
orous dinosaurs. Yet, after the 
rain had passed and I stepped from 
my tent, I saw on the face of a near- 
by elif, clear cut as with a knife, the 
complete and almost perfect skeleton 
of the great and terrible Tyranno- 
saurus rex, king of all carnivorous 
dinosaurs.’ The rain had washed 
earth and some stone from the front 
of this wall, revealing the fifty-foot 
lizand, the terror of the jungles of its 
day on earth. 

‘Though, in general, paleontologists 
know about where to look for fos- 
silized remains, every now and then 
some more adventurous fossil hunter 


St atdinoasur preparatory to mousting the skeleton. 


finds a new hecatomb of prehistoric 
monsters, and perpetuates his name and 
fame with some new species. For this 
work, financial remuneration is not large, 
the best price paid for a well-preserved 
dinosaur skeleton being about $2,000, 
while the cost of getting it out is 'con- 
siderable, But there isas much adventure 
hunting fossils as there is in hunting 
living big game. The present animal life 
of the world is comparatively well known, 
while always, just ahead of the fossi 
hunter, is the probability of discovering 
some hitherto unknown monster. 

‘When a fossil is found the work of the 
discoverer has just begun. More fragile 


ST 


than glass, buried in adamantine stone 
through which only a chisel can trace 
them, the bones, millions of years old, 
must be extricated as gently asa veteran 
smoker handles a meerschaum pipe. By 
patient chipping, frequently requiring 
weeks, the fossil hunter first. traces the 
form of the buried creature through the 
cliff or ledge. This is a delicate task, the 
stone being removed in tiny chips’ and 
flakes no larger than a thumb-nail until 
the skeleton is etched in relief against the 
stone. Then, some three feet distance 
from the outermost bones, the rock is cut 
from the hillside or canyon. wall. The 
cutting is driven beneath until the great 
natural sarcophagus is free except for 
small tongues of stone which hold it from 
slipping. 
Sometimes dynamite or gunpow- 
der is used in blasting away the 
rock. Under expert handling, the 
charges may be shot within a 
foot of the fragile bones without 
juring them. Where the ma- 
terial surrounding the skeleton is 
broken sandstone, a coating of 
shellac is spread over the surface 
to keep the rock from disintegrating, 
while the work is being done, 


F THE bones are large, as in the 

caseof the duck-billed Frachodon, 
the stone is chipped away in some 
instances until the extemal surfaces 
of all the bones are revealed. No 
attempt is made to remove the 
stone from the interior of the body 
cavities, for as soon as these skele- 
tons are released from their pro- 
tective covering they break at a 
touch, and often crumble to fine 
dust at a breath of wind. 

A large skeleton is cut into sec- 
tions weighing from 1,000 to 4,000 
pounds each. A skeleton of a 
Triceratops, a three-horned dino- 
saur, may be divided into three or four 
sections, separated at points where bones 
join, so that when removed from the 
stone at the museum, the skeleton may. 
be fitted together accurately 


ACH of the sections is covered with 
jampened rice paper, after whict 
strips of coarse burlap, dipped in flour 
paste or plaster of Patis, are wrapped 
over the whole. ‘These strips, three oF 
four inches wide and from one to three 
feet long, are laid first in one direction and 
then in another to hold firmly and pro- 
tect the skeleton during transportation 
to the museum. 

‘The protected sections first are hauled 
to the main camp of the fossil hunter, 
‘where they are boxed in heavy, specially: 
designed containers. Railroad’ men han- 
dle these cases like glassware, and when 
they are finally rolled into the museum 
workshops, whether they be in New 
‘York, Paris, or Berlin, the specimens are 
‘unpacked by highly-skilled workmen who 
place the great stone blocks in the order 
in which they are to be worked by the 
Preparators. 

One of the most difficult jobs of ex- 
tracting a skeleton from stone that I ever 
encountered was tackled in Converse 
County, Wyoming, where, by a curious 
sacbton,X sincovenl an anos psect 
specimen J on page 139) 
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Isnart. Dosxow, Art Editor 
EE. 


Trivialities That Count 


|O THOSE not aware of the revolution that recently 
been upsetting classical psychology, some of the 
ings-on of cleats who attended the International 
iological Congress at Yale University, described 
‘elsewhere in this issue, may seem trivial. What possible good 
‘can it be, for example, to know that an ape can be taught the 
difference between a blue and a red colored disk? Or that the 
drug. fabish strangely tors «mans perception of an 
objects 
rethaps one of the physical sciences furnishes an answer. 
‘There was a time when chemists—then called alchemists— 
imagined that fire, water, earth, and air were the elements of 
which all things were made. The ascent from that to modern 
chemistry has the direct result of slow, patient accumula- 
tion of seemingly trivial facts. The minor but acute observa- 
tion that iron grew heavier instead of lighter when it rusted 
tras enough tc overthrow the old theory eff “pblogstou”— 
mythical gas supposed to rush from burning objects—and to 
ead to the discovery of oxygen. 

Psychology, baby of the sciences, has learned a trick or two 
from its older brothers. Its experimenters today, led by the 
new group of “behaviorists,” look with lessening favor upon 
the clegant theories and assumptions of a generation ago. 
Instead of hypotheses they want facts. Thus a leader of # 
behaviorists is reported to have dropped his own baby repeat- 
edly upon a bed from varying heights to study its actions. 

No human or animal mannerism is too tri fa modern 
psychologist to observe. In some minor action, in the patient 
accumulation of many data of minor actions, may be found the 
Key to a long-standing riddle of human thought. 


Soil Erosion Alarmists 


IKE. most propagandists, professional viewers with alarm 
‘over the $0-Called menace of soil erosion are weakening 
their case by overstatement. More than one hundred billion 
wunds of plant food are lost to the country’s soils every year 
yy being Washed away, says a recent announcement. ‘The 
estimate is almost certainly far too large, but even were it 
exact the meaning would be less than is implied. This is like 
making the unquestionably true statement that more than ten 
billion cubic feet of air is ruined every year in the United 
States by being breathed. What of it? ‘The real point is how 
much air is left. 
‘So with the soil. Extremely conservative calculations show 
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the United States to possess at least three hundred trillion 
pounds of soil-contained plant food materials, Of that total 
ies thas (ear bundeedth of one percent, whch fat epioden 
Jess than four ‘of one which fact ex 

{he alamalet calculations lke 2 pected balloon, 

“The rapidity with which soll is renewed by natural processes, 
the raw materials of rock being ground up by things like frost 
and earthworms and digested chemically through aid of soil, 
moisture, and weather, is still scientifically debatable. Per- 
haps the country’s soils are being depleted by wash or cropping 
faster than they are being restored; perhaps not. Nobody 
Knows. Nor does anybody know with enough assurance to 
make calculations whether the chemical constituents of the 
tol wil be socomery fall comtary ence, It as bo ot 
ously suggested by competent engineers that agriculture might 
do better to use naturally foodless soll, like quarts annd, and 
to supply the needed food materials artificially. 

‘The washing away of soil may be a serious matter, undeni- 
ably, forthe individual farmer whose elds are being damaged. 
‘There are a few counties, mostly in the southern states, wl 
gullying and hillside scars amount to a community problem. 
All this is not hard to stop. The only necessities are careful 

it farmers, plus a little public education, But 
this public education is precisely the thing which is not aided, 
in the long run, by failure to stick to the exact truth. 


Forward in Building 


RECENT ptosies of city noes have shown thatthe faiiar 
rat-tat-tat of pneumatic hammers that accompanies the 
building of a skyscraper is one of the most nerve-racking in 
existence. It is all the more objectionable because i is utterly 

‘An article in this issue tells of the increasing use of silent 
welding methods to erect safe steel buildings. More than 
forty-five cities already have modified their building codes to 
take advantage of this modern method. Others cling to thelr 
antiquated codes. New York City is among the latter, because 
when welding was in its infancy fourteen years ago'the city 
officials drafted a code that read, ‘Beams resting upon girders 
shall be securely riveted or bolted to the same,” and no one 
since has dared to modify it despite almost daily complaints 
to the Health Department about noise, 

All this is singularly reminiscent of the outcries at the close 
of the last century, when in some quarters it was suggested 
that pins might not be the best way to fasten trusses together. 
It took a long time to convince the old-timers that rivets made 
trusses stiffer than pins. How long will it be before some 
of our cities awaken to the fact that another step forward has 
been made? 


They Are Saying — 


ter eighty-six years in many lands and among nearly, all 
races I came across only one woman who stammered.”— 
‘Major T. H. Hill, British surgeon. 

“We carefully dye our clothes so they won't show the dirt 
and count ourselves clean because shirt and collar are fresh 
from the laundry.”—Dr. C. W. Saleeby, Chairman of the 
Sunlight League. 

“Sun spots caused the remarkably warm and dry fall weather 
in Western Europe this year.”—Henri Memery, director of 
‘Talence Observatory, France. 

“In former times, ‘competition and war were necessary for 
the securing of food, which could only be obtained by the vic- 
tors. Now, oving to the mastery of natural forces which sci- 
cence is beginning to give, there would be more comfort and 
happiness for all if all devoted themselves to the conquest of 
Nature rather than of each other.”—Bertrand Russell, English 
Philosopher. 

“Because of modern smoke conditions, our cities are liter- 
ally going through the dark ages.”—Dr. Shirley W. Wynne, 
Health Commissioner, New York City. 

“Posture is an almost infallible index to character. A person's 
salient characteristics can be discerned from the way he holds 
humself.— Professor William H. Blake, Teachers College, Co- 
lumbia University. 
istory proves that the nation that first takes hold and 
makes best use of any new development in transportation 
further advances its prosperity and importance.” Paul W. 
Litchfield, President, Goodyear Tire and Rubber Company. 
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POPULAR SCIENCE 
# SCRAP BOOK # 


he following pages are presented a month's record of invention and brief bits about 
the new, interesting, and Unusual things people are doing in all parts of the world, 


nt in the harbor presses, whose pressure of 
, stands one of 5,000 pounds to the square 
in the United inch b the fe 
States trac oil 

from copra, th ‘of coconuts. 
Large steel freighters tie up at its dock, 
cir valuable cargoes of copra from 
Cebu, oF Singapore are unloaded 


y pressure through filters 
heavy cloth and, after 
a treatment for elimina- 
tion of fatty acids, isready 
c for commercial distribu- 
[which operate tion. ‘The fibrous portion 
When the vessel docks, the receiving remains as a cake and is 
lends: of two ten-inch pliable steel tubes 
are dropped into the hold where so 
1,500 tons of dri h 
been loosely dumped 
machinery {a an iron building « 
the dock is set at work, and t 
cargo is sucked up at the rate of 
rand blown 2 BR, 
i to storage tanks in 
the buil / used by millers in prepared foods 
From there it goes by: worm con for livestock. 
veyors to the first set of grinders, £ ‘Copra fs produced by break- 
Which break it into bits that look ing up the coconut kernel and 
ike barley, and drying the pieces in 
ropped into the sun, In this form 
eted steel tank. There |) the product is exported 
the mass is stirred and later undergoes the 
while being subjected : processes which con- 
{o 165 degrees of steam vert it into coconut oil 
hheat. It then passes and coco-stearin, the 
into a battery of rotary 2 solid portion used in 
expellers, somewhat the manufacture of 
hhuge kitchen meat candles. The coconut 
grinders. Here the oil oil is ‘useful in the 
first begins to flow ‘manufacture of marine 
from the pressed copra. soap that, will form a 
The oil is only partly lather with sea water. 
extracted at this stage, It is estimated that 
however, and the meat TD) 1,000 fulrsized nuts 
is pessed on to another will yield upwards of 
jacketed tank to be 500 pounds of copra, 
subjected to 185. de from which about 
grees of heat. Finally, = twenty-five gallons of 
tisplaced in hydraulic lant at the next oil are obtained. 


New Hot Water Bag Saves 
the Skin from Burns 
HOT water bottle designed to 
protect the tender suriace of 

the user's skin from bums, even 

when scalding water is used, has 

been invented by an Akron, O., 

manufacturer. This combination 

of intense heat and painless appli- 
cation is made possible, itis sak, 

by the fact that the outer surface 
of the bag is studded with nearly 

2,000 “thermo-nubs,” little knobs 

‘of rubber like those on a rubber 

massage brush. These prevent 

the actual surface of the bottle 
from touching the skin, and they 
also permit air to circulate between 
the skin and the bottle. This air is 
heated by the bottle; and so dry, 


hot air is produced, 
Hot air, because it brings about 
Fes es 

as been 


the rapid opening of the 
sential in reducing pain, 
regarded by many. phy’ 
ideal in healing cases of rheuma. 
tism, sciatica, inflammation, and 
similar ailments. Moreover, the 
skin is less susceptible to burns by 
heated air than by heated water. 
It is, then, in its production of in- 
tense healing heat that the advan- 
tage claimed for this new type of 
bottle lies. And because there is no 
need to insert a towel between the 
bottle and the skin, the makers say, 
the maximum benefit may be de- 
rived by the user. The photograph shows 
the new bottle applied to the shoulder. 


Locomotive, in Endurance 
Run, Sets Record 


LOCOMOTIVE recently broke an 

endurance record as remarkable, in 
its way, as any airplane mark thus far 
set.” When Engine No. 4113, of the 
St. Louis-San Francisco Railway, rolled 
into Kansas City, Mo, from Birmingham, 
Alabama, the other day, it had covered 
5,144 miles without having its fire drawn. 
It had eclipsed the old record of 3,500 
miles, covered during a twenty-day’pe- 
Tiod of continuous running between Kan 
sas City and Birmingham, 
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Penny-in-Slot Doorbell 
Keeps Hawkers Away 


T-LAST tramps, hawkers, and other 

nuisances may be discouraged from 
annoying the housewife. A Dutch in- 
ventor has devised an inexpensive device 
that will fit any doorbell and cause it to 
ring only when a penny is dropped into 
the slot. Visitors, errand boys, and others 
who have legitimate business at a house 
will not be out of pocket, however, for 
they may receive their coin back as soon 
as the door is opened to them. 


High Seat for Customers 
ids the Shoe Salesman 


SUALLY it is the comfort of the cus- 

tomer that inventors of efficiency 
devices for stores attempt to safeguard. 
But one such device that caters to the 
comfort of the salesman is a new type of 
seat, designed to eliminate the strain on 
the backs of shoe salesmen, and recently 
installed in many shoe shops in Germany. 


[No need for the saleunan to stoop over while Sting a shot 
‘On the foot of s costomer seated inthis new high chair, 


‘The customer sits on a high, comfort- 
able chair to which is attached an exten- 
in board that serves as a foot rest for 
tings. A ledge beneath the extension, 
a few inches from the floor, forms a con- 
venient rest for the shoe box. The clerk 
may also, place one foot upon it, for 
an “easy” position during fittings. 


Bandaging with Silver 

ANDAGES made of silver, instead of 

cotton, apparently have the power 
of healing surgical wounds, according to 
Dr. P. Maritsch, of Vienna University, 
‘The silver, applied in the form 
of a thin leaf, he reports, seems to have 
a marked antiseptic value. 
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Radio May Trace Mystery 
of Bird Migration 


WERE so the chimney swits spend 
the winter after flying south and 
ippearing in the region of the Gulf of 
Mexico? How many stops does the 
scarlet tanager make on its long semi- 
annual flight from Canada to Peru and 
the nighthawk on its weary trek from the 
‘Yukon to the Argentine, and where are 
their favorite “rest stations”? 
These and many other mysteries of 
rd migration which have puzzled scien- 
tists for years may at last be solved with 
the aid of radio. A beginning with this 
new method of investigation was mad 
the other day by an ornithologist. in 
charge of a bird-banding station in East 
Prussia, Germany. After attaching num. 
bered bands-to the legs of a number of 
storks, the investigator broadcast a re- 
quest to European bird lovers for infor- 
mation regarding the birds, Soon reports 
started to come in from members of the 
radio audience. These showed that, five 
days after their release, the storks had 
‘been seen in the Carpathian moun- 
tains in Czecho-Slovakia. A couple 
of weeks later they were observed 
near Messini, in southwestern 
Greece, having flown about 1,250 
miles in that period, 


Dashboard Spray Puts 

Out Cigarette Butts 

OVERNMENT experts report 
that twenty percent of the 
‘$50,000,000 annual loss in forest 
Inited States is due to 
of smokers, and 
that most roadside fires are caused 
by passing motorists who toss out 
‘burning cigarette or cigar stubs, 

‘A new auto dashboard device for 
extinguishing “smokes,” pictured 
below, permits motorists to throw 
away ‘their stubs without starting 
destructive fires. Pressure on a 
small plunger at the side of the 
bowl of the little device squirts 
water over the end of a cigar or 

arette held above it, extinguish. 
ing the ire. ‘The stub then can be 
thrown outside the car or 
ine tray attached to the devin 

Another model of the invention 
is designed for the use of hikers or 
campers. Attached to the belt, it 
provides a 


method 
of extinguishing cig- 
arettes when walk: 


ing through woods. 


Pressing a plunger at the side of the 
seceptacle sprays water on the cigarette. 
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Motor Buses Replace Last 
of Vermont Trolleys 
ITH appropriate obsequies that in- 
cluded burning a. crape-covered 
rreet car and playing Chopin's funeral 
march, Vermont recently abandoned the 
trolley’ car as a means of transportation. 
‘The last line in operation, 
Burlington and Essex Junction, a distance 
of sixteen miles, is now closed, leaving the 
state without a single trolley track that is, 
used. “Motor buses have taken the place 
of the once popular electric cars 
Curiously enough, it was in Vermont 
that the world’s first experiments in con- 
nection with the application of electric 
energy to transportation were made. 
‘These were conducted at Brandon in 1835, 
when Thomas Davenport made a 
number of models of railway motor 
ears operated by batteries. Other 
‘experiments along the same line were 
made, but it was not until after the 
electric dynamo had been perfected 
that practical results were achieved. 
Numerous attempts to apply the 
motor and dynamo to traction pur- 
poses were made between 1870 and 
1880. The first overhead system was 
built in Kansas City, Mo,, in 1886, 
a 


, in 1885. A success- 
ful eleven-mile trolley system was in- 
stalled at Richmond, Va..in 1888, and 
by 1890 nearly 150 American cities 
had electric lines in operation, 


Service Set Clamps to 
the Card Table 


CARD tables are saved from being 
marred by stains from wet 
drinking glasses and burns from 
cigarettes by a bridge service set re- 
ently placed on the market. 

‘The set consists of a drinking glass 
holder, an ash tray, and a clamp for 
holding the shuffled deck of cards 
mace in the form of an arrow point 
ing to the next dealer. Itis made of a 
resin composition trimmed with 
nickel, and bbe clamped to each 
of the four corners of any table. The de- 
vice not only protects the card table from 
stains and burns, but prevents drinking 
lasses from being knocked to the floor 
and gives the players more “elbow room.” 


2 
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Huge “Elephant Ear” Leaf 
Is 47 Inches Long 


LEPHA EARS are not the 

exclusive property of elephants but 
are grown also, as leaves, on shrubs re- 
lated to the calla lily. ‘These huge leaves 
area bright green and, when broken, give 
out a sticky, white milk. They are often 
more than a yand long; the one being 
measured below, grown in California, is 
inches Jong and thirty-one 
le. It is said to be the largest in 


ATs pst okie peedices 

c plant which produces these giant 

leaves {s called the taro, It is a sub- 

tropleal plant native to Hawail and the 
it Islands, but is sometimes found in 

California, japan, and the West. Indies. 

Tes large,'starchy roots are edible. and 


‘Said to be the largest “ear in Amerie, this ea of 
the taro plant i forty-seven by thirty-one laches. 


nutritious 

Americans eat potatoes. In Hawaii the 

toot is pounded to a paste and allowed 

to ferment, in which form it is eaten 
“poi 


In Japan the tuber is eaten as 


as the famous Hawaiian 


Young Geologist Unearths 
Bones of Ancient Whale 


‘THE collection of rare fossils at the 
‘Smithsonian Institution, at Washing- 
ton, D_C., are the petrified skull and 
bones of a whale which scientists say are 
at Teast 3,000,000, and perhaps 8,000,000, 
years old, probably the most ancient re 
mains of their kind found in America. 
“The skeleton was discovered at Prince 
Frederick, Md., not longago, by America’s 
‘youngest geologist, William L. Jones, of 
Baltimore, a seventeen-year-old member 
of a Jobs Hopkins geological survey 
party. Tt took five days’ digging to un- 
earth the huge bones. ‘The skull alone is 
seven feet long and it is estimated the 
entire monster measured thirty-six feet. 


o 


Round Playing Cards 
Are the Latest 


OUND playing cards have re- 

‘cently made their appearance in 
England. According to the designer 
‘of the new pasteboards, their shape 
facilitates shufling and dealing. Six 
sets of spots and numerals are dis- 
tributed around the edge of each 
card, so that the suits and numbers 
may’ be read easily regardless of the 
‘ards’ position in the hand. On a 
count of the greater width, w 
makes it almost impossible to hide 
the cards in the palm of the hand, 
and the absence of corners, it also 
should prove an effective ‘weapon 
against cheating. 

Circular playing cards, though a 
novelty to modern card players, are 
not exactly new; the Persians’ and 
Hindus used round cards in their 

mes centuries ago, In Europe, 
Fowever, where card playing was in- 
troduced in the Middle Ages, the 
counters were oblong and about the 
same size as those used today, 


Puppet “Slaves” Found 
in Graves of Egyptians 


“QLAVES” to do their work in the 
hereafter were buried with the 
Egyptians of about 2000 n.c. A collec- 
ese substitute workers, oF 
.” were recently placed on_ex- 
hibition in the Egyptian Hall of the Field 
Museum of Natural History, in Chicago. 
They are small portrait statues of the d 
parted, in mummy form, executed in 
painted wood, clay, glazed earthenware, 
terra cotta, and painted limestone. ‘They: 
had the additional function of serving asa 
home for the souls of their dead models. 
The earliest conception of heaven 
among the Egyptians, who since the Stone 
Age chiefly in agriculture, was a 
farmer's paradise, where grain grown by 
the souls of the dead would reach a height 
of twelve feet. Later, under the influence 
of priesteraft, this conception changed to 
fone of a lazy man's paradise where all 
necessary toil was to be done by magic 
substitute laborers. ‘The ushebtis were 
placed in small coffins of their own, 


0 


New Utah Highway Pierces Canyon Cliffs 


REMARKABLE new section of the 

Pan-American Highway, which 
eventually will connect Alaska and South 
America, is being opened in Utah. 
‘Through the “bad lands” of the south- 
western part of the state, the roadway 
stretches for nearly twenty-five miles, in 
‘one place burrowing for a mile and one 
eighth through the solid rock of a moun 
tain chain, ‘This tunnel is said to be the 
Tongest tube for the exclusive use of auto- 


Rattlers’ Den Dynamited, 
but Snakes Survive 


AR 
tinues to be inhabited by scores of 
reptiles, despite the fact that it has been 
dynamited several times, was found some 
weeks ago near Wheeler Park, Nevada, 
by E. Raymond Hall, curator of mammals 
in the University of California Museum 
of Vertebrate Zoology. In proof of the 
existence of the den and in confirmation 
of hitherto unsubstantiated stories that 
rattlers live in colonies, the scientist re 
turned to Berkeley, Calif,, with twenty 
five snakes he and an assistant had shot 

Before starting for the lair Hall was 
told by the county game warden that 
only a couple of days before 149 snakes 
had been killed there. This wholesale 
destruction apparently had made little 
impression on the reptiles, for when the 
hunters arrived at the den, Hall reported, 
they found fifty of them. 

“The lair, a sunken place at the end of 
a butte about 250 yards from the Pike's 
Peak Highway, was discovered five years 
ago by sheep ranchers. Since then, the 
hole has been blasted repeatedly ‘with 
large charges of dynamite, and con 
certed rile and shotgun attacks have been 
made on the snakes each spring and fall 
by residents of the near-by town of Ely, 
but to no avail. Scores of the creatures 
appear to survive in some subterranean 
home in the rocks of which the den is 
evidently the only accessible portion. 
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mobile traffic ever constructed outside of 
a city 

The new short-cut route clips more than 
sixty miles from the traveling distance 
between Zion National Park and Mt 
Carmel for overland tourists. It is eighty 
five miles long, compared with the old 
road distance of 149 miles. 

At six places in the course of the tun- 
nel, galleries lead out to the precipitous 
wail of Bryce Canyon, whose course the 


Outboard Motor Boat 


HE. novel spectacle of an outboar 

motor boat leaping from the water 
and soaring on wings through the air like 
a flying fish was witnessed at Auburn- 
dale, Fla., the other day. Speeding up the 
motor of his specially equipped Sea Horse 
at a terrific rate, Harrison Fraser, one of 
America’s greatest outboard pilots and 
speed demons, accomplished that feat. 
The Sea Horse is equipped with small air 
plane wings arranged in tandem and an 
upturned tail, to assist her in prolonging 
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tunnel roughly follows. From these van- 
tage points, travelers may view the white 
and vermilion cliffs at the other side of 
the canyon, 

At its highest point, the tunnel passes 
through a mountain four thousand feet 
above the bed of the canyon. ‘The under- 
ground highway is hard-surfaced through- 
out, so that tourists may speed from gal- 
lery to gallery with all the comfort of 
riding on a city boulevard. 


Soars above the Waves 


jtiates. ‘Thus she is enabled to skim 

‘over the waves in a series of long leaps. 

The speed craft is driven over the water 

by a two-cylinder, sixteen-horsepower 

‘outboard motor. 
Fraser is not, however, the first to try 
ng a motor boat’ with 

fet two years ago, the S 

a trial off the coast of France, took off 

from the water at a speed of sixty miles an 
hour and hopped clear of the waves, 

nine-foot wings carrying 

t through the air sixty 

jump 

iD. 
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Chemicals Injected into 
Tree Fireproof Lumber 
¥ INJECTING into living trees 
new fire-resisting mineral “‘soup,” 
experts at the College of Forestry at 
‘Tharandt, Germany, have produced lum- 
ber that is said to be strongly resistant to 
flames. The fireproofing process consists 
of feeding a thin solution of chemicals to 
the tree through holes bored in the trunks 
close to the ground. As the sap rises, the 
Solution rises with it and gradually 
preads to all parts of the tree, “mineral- 
izing” and fireproofing it without inter- 
fering with its growth. ‘The solution used 
is formed of compounds of silicon and 
fluorine and other chemicals 
Tt has been pointed out that forest fires 
such as destroyed many valuable tracts of 
timber in various parts of the country 
during last summer's drought may be 
materially lessened and ultimately, per- 
haps, prevented entirely by this scheme 
Successful experiments to produce col- 
red woods, carried on in Maine for some 
ime (P.S.M., Aug. "29, p, 69), employ a 
imilar process. Dye ‘solutions are in. 
jected into the trunks of the trees and 
rise with the sap, coloring the wood. 


African Rivers May Hold 
Fortune in Ivory 


HIE great rivers of Africa must be 

mines abounding in a wealth of an- 
cient ivory, ila new theory explaining the 
mysterious disappearance of dead ele 
phants, advanced recently by Sir William 
Gowers, governor of the British colony of 
Uganda, proves correct, 

‘Where do elephants go when they die? 
Naturalists and explorers for years have 
id to find the answer. According to 
end, the dying pachyderms drag them- 
selves to some remote elephant cemetery 
Such a place, however, has never been 
found, and neither have the majority of 
the 2,000 wild African elephants which, 
it is estimated, die each year. Sir Wil” 
iam’s theory is that the animals, when 
ald, go to the nearest river to drink, 
and that most of them drown there. 
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Cable Laying Machine Bores under Street 


NSIGHTLY, tomup streets, with 
their prolonge avenience to 
pedestrians and vehicular traffic, are elim. 
Inated by a new cable-laying machine 
recently tried out in Berlin, 
‘The device is designed to la 


andl electric cable 
hout tearing up the pave 
ment. A hole at each side of the street is 
all that is necess 


The pressure for the ram is gen- 


piston 
Erated by four men operating handles 
like those ofa railway’ hand car, 

Tn tests, the device is sail to have 
“gid a cable in five hours, the trafic on 
the roadway above "going on unin- 
terrupted in the meantime 


Six-Wheel Army Truck Speeds Cross Country 


NEW six-wheeled army 
connaissance truck that 
‘needs no antiskid chains to as- 
sist it up steep inclines, over 
sand dunes, and through the 
roughest terrain was tested re- 
cently in the vicinity of 
London, England, by the 
British ‘army. It ‘proved its 
ability to cover exceptional 
territory in faster time 
thin even the highly ecient 
trucks now in use. The double 
set of wheels at the rear afford 
extra tractive power. In ad- 
dition, the rear wheels are 
mounted in such a way that 
they can adjust themselves automatically 
to inequalities in the surface of ground 
‘over which they roll. This latest model 
is expected to prove particularly useful 
for service in sandy regions, or over the 
soft ground of swampy districts. 


“The Sexible mounting of thie army truck's rear 
‘heel gives it maim traction over ‘ough ground. 


‘The piston, pushed forward, makes hole 
‘hrouph which it pulla the cable om return tripe 


Intelligence No Guide to 
Manual Skill, Tests Show 


BOY who falters in reciting Lincoln's 
Gettysburg Address and is in the 
dark as to when to use “who" oF whom" 
may surpass his smarter brother in con- 
structing a kite or fixing a toy engine. 

That, in substance, is the conclusion of 
Dr. Frieda A. Kiefer, a psychologist of 
Watertown, Mass., who tested the mat 
ual dexterity of two groups of children, 
ranging in age from eight to twelve years, 
the other day. One group consisted of 
ninety-five boys and girls of superior in- 
telligence; the other of ninety-seven 
children of normal mentality. 

In none of the experiments did the bril- 
liant youngsters exceed those of average 
inteligene fn mmual sid. The tats 
were designed to bring out various types 
of physical ability. Strength of grip was 
measured with a galvanometer. The 
rapidity, with which child could tap a 
telegraph key was determined with a 
Morse. instrument. Steadiness of the 
hhand was measured with electrical de- 
vvices, and ability to control the hand was, 
demonstrated witha stick which had to be 
moved a certain distance along a rod and 
stopped repeatedly at the same place. 


FOW loud should a stage whisper be? 

‘A device ‘recently displayed in the 
fuscums of the Peaceful Arts, in New 
‘ork City, attempts to give an answer by 
actual tests. A whisper that will carry to 
the back rows of an empty theater may 
the much too soft to be heard so far when 
the theater is full, for the audience acts 
asa sound-absorbing medium. The new 
instrument is designed to help directors 
in their difficult task of gaging just the 
right strength for the actors’ whispers 
Ttis a long and narrow box containing 
two corridors, one of bare wood to du 
cate conditions in an empty theater, the 
other fitted with sound-absorbing mate- 
rial to represent a full “house.” 

“The actor speaks at one end of the box, 
the auditor sits at the other, A door at 


Cathedral Wi 


HAVING chemical “whiskers” from 

cathedral windows by means of ordi- 
nary safety razors is the unusual method 
recently adopted to restore stained glass 
panes in England. Not long ago, Dr. 
Alexander Scott, of the British Museum, 
examined the windows of Wells Cathe- 
ral, in Somerset, and found that sulphuric 
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Testing the Strength of a Stage Whisper 


the end of each corridor per 
mits first one and then the 
other to be used, Thus the 
difference between an un- 
hampered whisper and a 
sound-proofed one may be 
tested on a small scale. 
The results gleaned from 
experiments 

Strument should. furnish 
directors with a clue as to 
the results that they may 
expect under different con- 
ditions in the theater, and 
should greatly assist them 
in giving instructions to 
their actors, 


ndows Restored by “Shaving” 


acid fumes from gas lamps used for illu- 
mination, combined with dust from the 
stone with which the building is paved, 
had encrusted the glass. After a series of 
‘chemical and microscopic tests it was de- 
cided that the priceless windows could 
best be restored to their original beauty 
y shaving off the deposits. 


Used Auto Engine Oil Reclaimed in Tests 


NVESTIGATORS of the United States 

Bureau of Standards, at Washington, 
D.C.,havea new method of 
reclaiming used oil drained 
from automobile crank 
‘cases. Theapparatusconsists 
‘of a still, a condenser, and 
a vacuum pump connected 
to a series of containers i 
which various grades of oil 
are separated. If the new 
method proves as successful 
‘on a large scale as the tests 
are said to have been, an 


United States in one year, 
may be effected. 


Dr. Winslow H. Herschel of the U.S. Bureau of Standards, with 
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Electroscope Finds Lost 
Tube of Radium 
HEN a small brass tube of radium, 
valued at $4,000, disappeared from 
Los Angeles hospital recently, experts 


who were put on its trail borrowed an 
lectroscope from the California Institute 
‘The 


‘of Technology to help them find it. 
electroscope consists of two. hi 
‘quarts fibers wrapped with pli 
container under a high pressure and 
charged with electricity from a dry cell. 
The emanations from radium discharge 
an electroscope and allow the fibers to 
‘come together. 

The search began in the room where! 
the radium, was last seen. ‘There the 
lectroscope’s. fibers wavered. slightly. 
‘The lost mineral’s route was. traced 
through the hospital and the grounds to the 
incinerator. But it had left the incinera- 
tor. Apparently it had gone to the city 
lump, so the tracers went there. At the 
dump’ the fibers of the electroscope drew 

together, and the radium 


‘The “radium detectives” with the letroscope 


that helped them trail the peecous substance. 


Tribe Has Language That 
Cannot Be Written 


PEOPLE whose language cannot be 
. written live in the Fergansk region 
Russia, a Russian scientist re- 
cently reported 'to the Soviet govern- 
They are the Doungans, who to 
this day possess no written language, 
although the art of writing was originat 
thousands of years ago, surviving ex- 
amples dating as far back as 4700 n.c. 

The Doungans originally were a 
Chinese tribe which, about one hundred 
years ago, moved’ to Russia, Their 
language, based on Chinese dialects, ab- 
sorbed Russian, Arabic, Turkish, and 
‘other words and idioms. ‘The fact that 
they are Moslems, whose sacred book is 
the Arabic Koran, is responsible for the 
inclusion of Arabic usages. 

Philologists have tried to transcribe 
the Doungan speech, but failed because 
some of the sounds are sung in tones of 
definite musical pitch. for which neither 
the Russian, Arabic, or other alphabets 
offer a form’of expression. Picture writ- 
ing of the Chinese fell short because it 
could not express the Russian and Arabic 
parts of the Doungan language. 
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Steamer Sights Swan in 
‘Transatlantic Flight 


A CLONE eagle” of the evan family 
was seen some weeks ago in mid- 
‘Atlantic by the passengers and crew of 
the steamship Homeric. The big snow- 
white, orange-beaked bird madea striking 
picture against the sky as it flew about 
100 feet above the sea toward Europe. 
‘The swan, like the ship, was about 
1,000 miles from the nearest land, but it 
appeared untired and did not seek refuge 
rd the liner. Though swans are mi- 
gratory birds and travel south in winter, 
they are rarely if ever seen over the ocean 
A peculiarity of the birds is that, though 
they frequent fresh water in summer, 
they are often found at the seaside in 
warmer climates during the winter. 


Indoor Hopscotch Game 
Played with Marbles 


TE gacoldctilahood game of hop- 
scotch ean be played indoors with a 
new toy manufactured by a Lindstrom, 
‘Minn., company. ‘The hopscotch toy 
consists of a base to which is hinged a 
“springboard” with five holes in a row 
to accommodate a marble that does the 
hopping. ‘The object of the game is to 


Indoor hopscotch. Tt takes practice to make 
{the marble hop from hele to hole on the board 


jump the marble from one hole to a 
other, using the springboard, the winner 
being’ the player who reaches the fifth 
hole first. ‘The first four holes are blocked 
‘on the underside, while the fifth is open 
to allow the marble to drop into a corres- 
ponding hole in the baseboard and end 
the “round.” Chained to the baseboard 
at its free end, the springboard has only 
a limited are. 


Quake Relieves Drought 


AS EARTHQUAKE which caused 
thousands ‘of dollars damage at 
‘Attica, N. Y., recently supplied the town 
with & much-needed supply of drinking 
water. It opened some ynderground 
streams, which soon filled two reservoirs 
that had been virtually emptied during 
the protracted summer drought. 


POPULAR SCIENCE MONTHLY 


Old Auto Engine Runs Portable Hay Baler 
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PORTABLE hay baler that will pick 
up the bay from the windrows and 
tum out the bales in the field with a 
minimum amount of labor has proved 
ractical, according to its designer, Arba 
Brutus, of Pine Village, Ind. On the hay 
baler frame he has mounted an old Ford 
‘engine, with a governor and an oversize 
radiator. ‘The engine operates the baler, 


and a loader attached to the rear picks 
up the hay. 

Only three “hands” are required to 
work the machine, as pictured above. 
One man drives the tractor that pulls the 
entire outfit; one feeds the hay into the 
baler; and a boy ties the bales with wire. 
‘The speed of the outtit is limited only by 
the capacity of the baler. 


New Evidence That Sunlight Is Electric 


NEW preo! that sunlight isan electrical 
Jhenomenon comes as a result of 
recently announced det 
specs of electromagnetic waves and < 

the speed of light, declares Dr. 
Harvey L. Curtis, physicist of 
the United States Bureau of 
Standards. 

Tt has long been known that 
both electricity and light travel 
at about the same  speed— 
roughly, 186,000 miles, or a 
distance more than seven times 
around the earth, in a second. 
sxact_comparisons were lack- 
ing. ‘Then, in 1907, Professor 
E. B. Rosa and Dr. N. E. 
Dorsey, of the Bureau of Stand- 
‘ards, found that there was an 
apparent discrepancy between 


icabs of a 
‘oon, it 


FLEET of two-seater t 
new and unusual desi 


is reported. to invade the streets’ of 
elon, "They are the inven- 


London, England. 
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the speed of light and that of electricity 

‘of only three parts in 10,000—an agree- 
too close to suggest coincidence. 

F. E. Smith at the 

in London 


‘employed for these calculations. He 
obtained a revised figure for the speed of 
electromagnetic waves that two German 
physicists confirmed in 1921 within an 
accuracy of one part in 100,000, 

Their figure for the speed of electricity, 
was 186,282 miles a second, Recent) 
Prof. A. A. Michelson, head of the 
University of Chicago's physics depart- 
ment, redetermined the speed of light 
as 186,285 miles a second. So close is this, 
igreement with electricity that Dr, Curtis 
now declares it an “important confirma- 
tion” of the electric nature of light, 


Novel Taxicab Has Sliding Door Entrance 


tion of Wi 
South Africa. 

‘The novel feature of the new cab is its 
substitution of sliding panel for the 

usual door that 

opens outwar 
This panel, placed 
in the front of the 
passenger compart- 
ment, may be op- 
erated by the driver 
without leaving his 
seat, of by the pas- 
senger. An oval 
window takes the 
place of the cus- 
tomary side door 
entrance, anda 
‘handgrip fastened to 
the side of the body 
lends assistance to 
passengers entering 
the cab. 


Gowan, of Cape Town, 


Build 35-Foot 


LOATING serenely on the high 

waves of the Atlantic between 
New York and Bermuda, an island 
of steel is expected soon to provide 
seagoing airplanes with an ocean 
landing field. Supported by a veri- 
table forest of air buoys laid out in 
derly rows, the world’s first ocean 
irdrome, 1,200 feet long and 200 
feet wide, will rise eighty fect above 
sea level. 

‘A working model thirty-five feet 
ong, constructed under the direc- 
tion of Edward R. Armstrons, of 
Holly Oak, Del., designer of ‘the 
seadrome (P. 8. Ni., May '29, p. 20), 
will be given its trial test in choppy 
water at Cambridge, Md., shortly 
Should the test prove successful, a 
full-sized seadrome will be built along 
the same lines. Not even the wildest of 


ture, the inventor says. Sturdy steel bars 
tun from buoy to buoy, connecting the 
rows both lengthwise and across, and 
insure absolute rigidity to the framework 


Machine Teaches Dancers the 


OBBING up and down like a loose 

jointed marionette at the end of 
string, the user of a new machine 
teaching prospective stage dancers to 
“splits” soon acquires proficiency, accord 
ing to its inventor, proprietor of a Los 
Angeles school of stage dancing. 

The apparatus consists of two little 
platforms set on a short track, on which 
v roll freely from the center to the 
and an overhead rope. 
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‘rom the center out to the ends 
the track. A pull on the rope 

5 the dancer's body’, and her feet pull 
the platforms back t original posi- 
tion, The rope permits the performer to 
control her movements. The extent of 
the split is adjusted to suit the user, 


Airplane and Dirigible Combined in Model 


N_ ODD craft, half airplane, half 
dirigible, may soon be seen winging 
its way about the sky, if the invention of 
John Hodgdon, of Long Beach, Calif., 
proves to be applicable to an aircraft of 
practical size. The model which he has 
constructed consists of a tri-motored 
monoplane, above which is added a 
dirigible bag with its 
engine and a 


four-bladed propeller, giving to the craft a 
total of four motors. 

By thus combining airplane and diri- 
sible, the inventor hopes that the novel 
machine can take advantage of the static 
lift of dirigible gases and of the dynamic 
lift of airplane wings as well. 
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Model to Test Ocean Landing Field 
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Signs of Life at Chicago 
600 Million Years Ago 


OSSILIZED animals and plants found 

rocks from the site of what is now 
Chicago give evidence of the existence of 
a low order of life in that region 600,000,- 
000 years ago, according to Associate 
Curator Henry’ W. Nichols, of the De- 
partment of Geology at the Field Museum 
of Natural History, Chicago, Ill ‘The 
rocks of til ore encient ee are 
deeply buried in the vicinity of Chicago, 
Sand their records are obscure and dificult 
to interpret, he says, 

“The geological history of Chicago,” 
adds Curator Nichols, “‘has been peace- 
ful and uneventful to a degree only occa- 
sionally encountered. There have been 
no voleanic eruptions, no formation and 
destruction of mountains, and in short, 
‘no geological forces have here acted wit 
that vigor, common elsewhere, which has 
left traces in broken, folded, and con+ 
torted rocks.” 

“Though the site of the city has been 
many times submerged by the sea and 
hhas emerged again, such processes have 
been slow and orderly, so that the rocks 
under the city still lie nearly as horizontal 
as when they were deposited. 

“The changes of level which have ad- 
mitted and driven back the sea have not 
been great,” Curator Nichols continues. 
“Only once has the region stood at any 
great elevation, and at no time have the 
submerging seas attained any great 
depths. Even at the present day a depres- 
sion in the land levels of only 600 feet 
‘would again submerge Chicago.” 
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Australia to Have Greatest Arch Bridge 


IEWED from the air, 
with the panorama of the 
city for a background, the 
new arch bridge at Sydney, 
‘Australia, 
sight, ev 
condition, When completed it 
bbe the world’s greatest 


photograph 
shows the approach to the 
northern side of the bri 
looking toward 
Quay at the head of Sydney 
Cove, ‘The Cove, across the 
mouth of which the bridge is 
being constructed, fs one of 
the many inner ‘bays into 
which the intricate harbor- 
age around Sydney is divid- 
ed, On the further side of the 
‘entrance the steel construc- 
tion may ‘be seen getting 
under way, and atop the py- 
dons on both sides. are. the 
per cranes used in swing- 
ing the heavy steel beams 
place, 

‘The present largest arch 
bridge is the Hell Gate 
Bridge across the East River, New York, 
connecting the Borough of the Bronx wit 
Long Island, It has a span of 978 feet. 


Seal Hunters Make Record 
Catch of 40,000 Skins 
NEARLY $0,000 ails and women wit 

be able to enjoy the luxury of seal- 
akin coats or wraps this winter as a result 
of the record catch of seals made in the 
Bering Sea last summer. ‘The number of 
skins collected was 39,253, the greatest 
harvest in forty years, With the prevai 
ing fashion frowning on ample garments, 


the skin of one seal is sufficient to make 
coat for the American woman of average 


size 
Until 1911, promiscuous seal hunting 
‘was permitted in Pacific waters, with the 
result that the herd, which once num- 
bered millions, dwindled to about 122, 
In that year the United States, Russia, 
Great Britain, and Japan made’a treaty 
to protect the seal’ from extermination, 
According to the latest seal census of the 
United States Bureau of Fisheries, the 
herd at present numbers almost 1,000,000, 
despite the fact that 300,000 pelts have 
bbeen obtained in the eighteen years of 
protection. Under the present conserva- 
tion policy, a constant increase in the 
herd and annual fur yield is predicted. 


Test Steel-Paved Streets 
‘TEL as a wear-resisting material for 
street pavement is to receive a test at 
Chicago, where an experimental strip ten 
feet wide and 120 feet long has just been 
laid, Wavy strips of steel form a wide 
‘mesh an inch and a quarter deep similar 
toasteel floor mat. The mesh is filled 
in with asphalt, which formsa thin upper 
covering. 


or 


Mental Disorders Increase 
in Spring, Figures Show 
PRIL and May are the “craziest” 

months in the year, according to Dr, 

R. Hopman, of the University. of 

Cologne, Germany. More people lose 

their mental balance during these two 

months than in any other equal period, 
his report says. 

statistics on the fluctuations of nervous 
diseases, which Dr. Hopmann collected, 
support his idea that in the spring the 
human mind is less stable than at other 
times. Police records, too, are said to 
show that the number of’ suicides and 
crimes of passion is highest during these 
two months. ‘The reason for such mental 
disorders, Dr. Hopmann says, may lie in 
the lack ‘of sufficient ultra-violet in the 
sun's rays during the long winter or in 
the effect of sudden changes in weather 

‘upon the system. 


American Party First to 
ale Alpine Peak 

HE top of Mount Giultschi, a 14,700- 

foot peak in the Italian Alps, recently 
was reached for the first time by a party 
of American mountain climbers, headed by 
Albert Rand Herron. ‘The same group is 
planning to scale Mount Elburz, in the 
Caucasus, which, 18,570 feet high, is the 
loftiest peak in Europe. 


One Radio Set Supplies 2,000 Headphones 


IHE entire population of Sing Sing 
Prison, at Ossining, N. Y., can listen 
toa radio program at one time, through a 
hookup designed and installed by one of 
the prison’s inmates who was an electrical 
expert before entering the prison. The 
system connects more than 2,000 head- 
phones and twenty-one loudspeakers with 
a central radio receiving outfit. The pro- 
grams are tuned in on this set, and all 
inmates listen to the same broadcasting 
Although the prison covers several square 
miles and comprises scores of buildings, 
the quality and volume of reprod 
is remarkably good. 


‘The central radio room with its elabo- 
rate equipment is shown in the accom- 
panying illustration. At the extreme left 
may be seen a loop-operated receiver. At 
the right are the six three-tube audio 
amplifiers. The first supplies the twenty- 
‘one loudspeakers; the others supply the 
headphone groups numbering 300, 680, 
150, 680, and 350, respectively.’ The 
amplifier’ units are’ in. multiple’ series 

are so wired that if one gets out of 
‘order the rest will continue to function, 


e 
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Movie “Sets” Shifted by Overhead Railway 


‘A section of movie “set carried on the over 
Head rllway, ‘operated from switchboard, 


\ ELEVATED railway for shifting 
scenery is the latest device for saving 
time and labor employed by a large 
moving picture company in Hollywood, 
Calif. “An electrically operated railway, 
more than two miles long, has been sus” 
pended in the air between the construc 
on shops and the company's seven 
stages. ‘The “cars” of this road consist 
of tongs that grapple the scenery and are 
ed from wheels that run along the 

(track. 
The miniature “elevated” consists of 
‘one main line between the shops and the 
‘sots.” with eight sidings, one to cach 
stage and one to the shops. ‘There are 
also three passing sidings, so that three 


cars may be operated simultaneously, 

‘The cars are controlled from a tower 
switchboard operated by one man. Only 
‘two other men are required. One attaches 
hook or chain to pieces of scenery in the 
shops, the other guides these into place 
on the stages. These three, it is said, do 
two thirds more work than the eight men 


—— 


(One of te rainy“ cars"—tongs suspended from, 
‘heels that run om the two-mile overhead track 


and large auto truck formerly employed. 

Sections of scenery’ weighing up to 
2,000 pounds can be handled, and the 
carriers are so well balanced that a girl 
can load or unload them with ease. 


Revolving Camera Makes Planes Do the Loop 


ALLING on an even keel, a ship, 

hhotographed with a hew re 
ig camera recently tested in 
Hollywood, Calif, may seem to 
moving picture audiences to be 
ig violently in the grip of a 
hurricane. By a few turns of a 
crank, an airplane may be made 
to perform in illusion its repertory 
‘of tail spins, loop-the-loops, an 
ther thrilling stants without actu- 
ally once departing from a straight- 
forward horizontal course, And, 
such a fantastic effect is ever de- 
sired for a picture, a whole world 
may be turned topsy-turvy in a few 
moments. 

‘The novel camera that is said to 
be capable of producing such sur- 
prising spectacle is mounted oa» 

itge wheel within another still 
larger, fixed on a tripod. Skillful 
manipulation of the crank that 
turns the first wheel gives the 
camera man control of the rotation 
or oscillation of the camera so as 
to obtain the effect desired. 
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Plane Breaks Kite String 
and Spoils a Record 


HEN George Kent, a fifteen-year- 

old boy of Clifton, N. J., wound in a 
thousand feet of twine the other day, he 
pulled to earth a green kite which is said 
to have broken the world’s record for an 
“endurance flight.” It had remained 
aloft twenty-two hours and twenty-one 
minutes. The previous record had been a 
twelve-hour “flight” made by a Passaic, 
N. J,, kite-flver. 

‘At'9:20 in the morning, Kent sent up 
his Spirit of Clifton, All day and during. 
the night he jockeyed it, keeping it in the 
air in spite of light winds, At 7:41 the 
following morning, the breeze died out 
completely and the flight of the green 
record-holder came to an end, 

‘A few days later two boys of Pensau- 
ken, N. J., Victor Harris and William 
Edelman, attempted to beat the record, 
but. their efforts ended disastrous) 
‘Their kite had been flying well. wh 
aa descending airplane cut the string and 
the kite blew away 


Suggests Insect Hunting 
by Ocean Voyagers 

i me a popular 
we aboard ship if the suggestion 
D. A. Cockerell of the Univer- 
sity of Colorado receives the attention of 
voyagers. On a trip around the world 
recently, the professor noticed that the 
bright lights of the ship at anchor at- 
tracted insects from the shore, Taking 
advantage of these insect visits he was 
able to make collections from ports. at 
which he did not land. An interesting 
collection could be made by travelers 
with very litle effort, he suid, adding that 
ships probably play’ an important. part 
in the spread of insects throughout the 


New Theater Programs Can 
Be Read in the Dark 


"TEETER prosrams that can be read 
in the dark are used by a London, 
England, playhouse, They are printed 
on black paper. The ink used is white 
and it contains a radioactive clement, 
Seen in the dark, the words glow like the 
hands of a radium watch 

Patrons can find out which members 
the cast are playing different parts 
without waiting until the intermission, 


‘The novelty is expected to spread to 
other theaters if it proves popular with 
playgoers. 


Bark of a Rare Cinnamon 
Tree Worth $4,000 


NE of the costliest coats in the world 

is worn by a tree. As much as $4,000 
is paid for the white-spotted bark of a 
variety of, cinnamon tree growing in 
French Indo-China, ‘The tree reaches a 
height of thirty or thi feet. When 
it is stripped, the bark is divided into 
three parts. That from the upper portion 
of the trunk is valued by mat'ves as a 
medicine. The home of the tree is the 
province of Thanh Hoa, 
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Voleano’s Steam Will Heat 
Hotel in Hawaii 


TEAM heat from a volcano will warm 
ests in the new Kilauea Hotel, on 
the island of Hawaii, if present plans are 
carried out. According to Dr, T. A. 
‘Tagxar, director of the Hawaiian Volcano 
Observatory, voleanic steam escaping 
from four holes drilled in the heated rocks 
beneath the structure will be carried to a 
huge boiler to raise the temperature of 
water which will be piped throughout the 
hotel. ‘The steam itself will not enter the 
pipes because it contains corrosive acids 
that eat the metal. The boiler is to be 
made of noncorrosive metal. 
is only one of many projects for 
ing the heat of volcanoes to warm 
buildings and develop power. In such 
dely-separated, countries as Iceland, 
japan, and New Zealand, volcanic steam 
Low used to" beat hovecs ‘and to un 
laundries, Dr. Jaggar reports. Electric 
power is’ generated from the steam in 
California and in Italy. On the island of 
Ischia, near Naples, gardeners use vol- 
eanic ‘heat to warm the soil of the 
‘vegetable beds. 


Calls East Indian Island 
an Earthly Paradise 


LAND where worry, care, and illness 

are virtually unknown and evil is 
Teduced to a minimum was. recently 
described by Dr, John C. Hill, Director of 
the Department of Religion, ‘Archeolog; 
and Anthropology of the University 
Southern California upon his return from 
‘trip to the East. ‘That happy land is the 
{sland of Bali, in the Dutch East Indies, 
it cast of Java in the Indian Ocean. 
sa native, the traveler reported are 
most perfect physical specimens ‘who 
live nile in which physicans, rent col 
lectors, and policemen play a’ negligible 
part, He said they were not only an ex- 
ceptionally healthy, but also a highly 
moral, people. The island is about 100 
miles ‘long and its population numbers 
1,000,000. 

During his sojourn on the island, Dr. 
Hill inspected the famous temple of Boro 
Boedoer, an enormous structure covering 
nine acres, which was buried 1,200 years 
ago, and of which five levels or stories 
are now uncovered. 


Long-Burning Fires Hold 
Endurance Records 


HEN it comes to endurance records, 

rlived fires deserve the cham- 
pionship. A fire in a refuse dump at 
Rikers Island, near New York City, for 
example, has resisted for fifteen years all 
attempts to extinguish it. Yet this is a 
mere baby compared to the famous 
Kentucky coal mine fire that burned for 
half a century and was put out only when 
a near-by river was diverted into the 
shaft of the mine. 

‘The Kentucky infetno has a rival, now 
over forty-five years old, in the Hocking 
Valley Coal Mine region near New 
Straitsville, Ohio. Started in 1884, this 
fire (P. S. M., Aug. "28, p. 30) is estimated 
to have destroyed billions of dollars 
worth of bituminous coal. 
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Palatial Hangar Has‘ Novel Folding Doors 


FLQUierED with the features of the 
‘most up-to-date railroad station, the 
palatial new terminal at the airport of Los 

now nearing completion, 
will provide luxurious accommodation for 
sctving and departing planes with thelr 


‘One ofthe novel features ofthe terminal 
is the double set of folding doors, extend- 
ing almost the entire width of the build- 
ing. Though fitted with huge windows, 


they are so constructed that they may be 
folded upwards readily to admit incoming, 
planes. ‘The entrance thus provided is 
Sutliciently large to permit huge tri- 
motored transport planes to taxi in and 
cout of the terminal while carrying their 
full load of passengers. ‘The design of the 
building architecturally is California, 
mission ‘style. Its construction has, cost 
fhe city of Las Angeles several million 
dollars, it is report 


Auto Balloon-Chasing a New French Sport 


HASING balloons in automobiles is 

the latest diversion of French society 
women, The first balloon-chasing contest 
was held recently at St. Cloud, and is re- 
ported to have attracted hundreds of 
entrants. 

As fifteen small balloons took the air, 
the women, in automobiles, set out in 


Old Church Wears Odd Coat of Scaffolding 


NCASED in a shell of scaffold- 
ing, St. Paul's Chapel, New 
York City’s oldest church building, 
located in the heart of its downtown 
section, presented a curious appear- 
ance during recent renovating 
operations, ‘The building was 
erected in 1764. "This year’s epa 
work included patching the surface 
of the stone and restoring the 
steeple, which was added in 1794, 

To facilitate the work, a cowl of 
scaffolding, with an iron framework 
laid out in rectangles, was con- 
structed. Seen from a distance the 
church looked like an example of 
the latest in modernistic design, its 
steeple resembling an immense 
stack of witches’ hats piled on each 
‘other with spaces between their 
brims. 


Panama Canal Busy 


NHE great locks of the Panama 
‘anal opened and. closed for 
6,13 vessels, representing twenty- 
three nations, during the year whi 
ended last June. Of that total, the 
United States supplied more than 
forty-two percent, oF 2,700 vessels. 


pursuit of them, the idea of the sport being 
to follow by road the route taken by the 
aireraft and to telephone back to the 
starting point as soon as a balloon was 
found to have landed. Already, balloon- 
chasing clubs, with a membership chiefly 
‘of women, are said to be springing up in 
many parts of France, 


Paul's Chapel in Ne 
alle 165 years ago, undergoing 


What the 
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New Radio Sets Offer 


Answering the Questions Most Frequently Asked about 
the Qualities of the Year’s Best Electric Receivers 


ECIDING what 
radio receiver to buy 
is harder this year 


than 


it ever “was 


ulty now is 
that there 
are so many really fine sets 
‘on the market, 

Cabinet designs have be- 
come so standardized that 
dozens of different radio sets 
varying widely in power, 
price, and so on look practic- 
ally ‘alike except for minor details in 
the finish of the cabinet, Of course the 
more expensive sets have finer cabinets 
but the less expensive outfits are housed 
in cabinets so carefully built that they 
sive the impression of high quality. In 
‘many eases only an expert cabinetmaker 
can distinguish between them. 


Some of the important questions 
Poputax SceNck MOxTHLY readers are 
‘asking about this year's radio receivers 


are answered below, ‘The answers shoul 
prove helpful to prospective set buyers 


What are the meanings of all the new terms 
wwsed 10 describe tone uality? 
G20, ton, duality menne junt one 
thing—the ability of the radio re- 
cciver to reproduce, as perfectly as is sci 
entifically possible, the tone produced in 
the broadcast studio. And that in turn 
means that the electrical and acoustical 
characteristics of the receiver are such 
that every tone frequency is treated in 
a uniform manner. None should be over- 
emphasized, none suppressed, and none 
distorted. Many high-sounding but ut- 
terly meaningless phrases and words have 
been coined and applied to radio receivers 
to indicate that in one way or another 
they are better than other makes as far 
as tone quality is concerned. The basic 
fact remains, however, that a receiver is 
1 piece of mechanical’ and electrical ap- 
paratus designed to do just one thing. 
‘That is to reproduce as faithfully as pos- 
sible the air vibrations produced by the 
artists broadcasting. That function may 
be called by any name imaginable with- 
‘out improving the results. 


Why are screen grid tubes better? 


HE screen grid tube, from a theoreti 
cal standpoint, is a remarkably efft- 
cfent radio-frequency amplifier. If used 


By ALFRED P. LANE 


in a well designed circuit it 


duces, in a practical fashion, 
more’ radio-frequency amy 
tion than can be obtained 

older type tube. It must be re 

that the 

of the screen 

in the circuit hi 

nothing whatever to do with the 

tone quality that a radio re 

ceiver. will produce 

Just because a receiver has 

sezeen grid tubes does not guar 

antec improved tone quality 


Thousands of radio receivers 
wat have no screen grid tubes 
are being manufactured and sold this 
year, and they will give excellent satis- 
faction to their owners. If the prospective 
puurchaser is interested only in local recep- 
tion or he is located where a good antenna 
can be erected, screen grid tubes will be 
of no particular benefit. On the other 
hand, if he is located where it is impos- 
sible to put up a good antenna and local 
reception conditions are very unfavorable, 
then a set using screen grid tubes will 
help him to bring in stations that he 
otherwise might not receive. (P. 8. M., 
Aug. ‘29, p. 71.) 
Does power detection give greater distance 
‘and more volume? 

HEORETICALLY, power detection 

gives better tone quality simply be- 
cause it eliminates a certain amount of 
distortion which takes place with the 
older type of grid condenser and grid leak 
method of detection. The difference, 
however, is hardly noticeable except to 
the trained ear, and then only when the 
audio amplifier of the set and the loud 
speaker are both of excellent quality. The 
fact that a set has or has not power de- 
tection should not be considered for or 


Testing one of the latest radio 
tecivere in the laboretory of 
the Popular Science’ Toattate, 


4 


Acloseup of the set being tested—a popular model this 
‘year, hough it is not denigned for the screen gid tubes, 


against it, provided the tone quality is 
satisfactory. 

‘A power detector is not as sensitive to 
weak signals as is the conventional grid 
condenser and grid leak method of detec- 
tion. This, too, is relatively unimportant, 
In circuits designed to use power detec- 
tion the radio-frequency amplification is 
greater than in circuits not, designed to 
tse the new system of detection. In some 
sets the power detector is coupled directly 
to a single audio amplifier stage using 
power tubes. This arrangement jnher- 

Produces less hum than does the 
it using two audio amplifier stages. 
In some cases, however, the manufa 
turer has taken advantage of the reduced 
hhum to cut down the filter circuits so that 
the net result is little better than it has 
been in past years. In any case, modern 
radio sets are practically hum free in 
‘peration. 


En shat ogy are this year's sels beter than 
last year's? 
'UDGING from tests of a number of 
different receivers, the radio sets pro- 
‘duced this year are more sensitive, more 
selective, and give better tone quality 
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than last year’s sets. The improvement 
is perhaps more noticeable in the low- 
priced sets than in the high-priced ones, 
simply because there was more room for 
improvement. 

‘The increased sensitiveness and selec 
tivity of this year’s products is due in 
some cases to the use of the screen 
grid tube and in other cases to a 
better design of the radio-frequency 
circuits use! with the type 227 tube. 
In addition, there has been a notice- 
able improvement in factory produc 
tion methods, so that the individual 
tuned stages are-more accurately 
synchronized with each other, 


Do the netw sets cost more to operate? 
IE cost of operation of any radio 
receiver can be divided into de- 
prccation, cost of current per hour, cost 
for tube replacements, and repairs, 

Depreciation cannot be figured by any 
ordinary method because a modern radio, 
receiver will last for years. The cost for 
electric current depends entirely on the 
number and size of tubes used in the set. 
If, for instance, a set uses three screen 
arid tubes, type 224; two heater tubes, 
type 227;' and two ‘power tubes, type 
ATLA, it ‘will use just as much current 
whether the set costs $100 or $300, In 
‘any case the amount of current consumed, 
as compared with sets of last year of 
approximately equivalent price, ‘will be 
only a small fraction greater. Tf the set 
uses 245 power tubes the current drain 
will be somewhat heavier. 


What is automatic tuning? 


OME. of the receivers on the market 
this year are so built that the various 
local stations can be tuned in merely by 
pressing the proper button. ‘The only ad- 
vantage, of course, is in the time saved 
as compared with ‘turning a dial to the 
proper number. It does not improve the 
actual operation of the set. 

Remote control is being featured in at 
least one case. With this form of con- 
trol the receiver can be tuned from any 

int in the room or in. any part of the 

wouse if the house is wired for the pur- 

pose. This, too, is merely a convenience 
that has nothing to do with the set's 
reception. 


What is the advantage of uutomatic volume 
control? 

UTOMATIC volume control is an- 

other improvement for convenience 

rather than operation. In one form, auto- 
matic control is obtained by the use of 
‘a special tube in the circuit, so connected 
that the strength of the received 
signal changes the plate current 
flow, and the change in plate cur- 
ent flow, in turn, changes the 
grid bias’on the radio-frequency 
stages. The result is that all local 
stations sound about alike in vol- 
ume. In addition, a hand control 
is provided to cut the volume be- 
Jow the level to which it is con- 
trolled by the automatic arrange- 
ment. 


What is meant by uniform sensi- 

tivity? 

(AL THEORETICALLY perfect 
radio receiver should be 

equally sensitive on all wave 
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lengths or frequencies. Most radio re- 
ceivers in the past have shown greater 
sensitivencss to signals on the lower end 
of the wave-length band; in other words, 
‘on the higher frequencies, A station re- 
ceived on S45 meters or $50 kilocycles, 
for example, usually gave considerably 
less volume, from the loudspeaker than 
ion received on 236 meters or 1,170 
kilocycles. 

There are two reasons why this situa- 


To Aid in Choosing 
a New Radio Set 


FTER subjecting many of 
AU The stony said do 
sets to careful tests in Hix 
laboratory at New York Ur 
versity, Popular Science Insti- 
tute has red. a list of 
those found to be highly effi- 
cient and of good value aceord~ 
ing’ to. 1990" standards. This 
Hist may be obtained free on 


t. 
Readers who wish help tn 
choosing a set or who 
advice as to receivers muited to 
their needs should give full de~ 
tails. Test measurements on 


n 


tion existed. First, the radio-fre- 
quency transformers then used were 
‘more efficient on the higher frequen- 
cies; and second, the natural tend- 
ency of the tubes to regenerate was 
greater on the higher frequencies, 

‘These conditions still obtain to 
‘some extent, but other factors work- 
ing in the opposite direction have 
been introduced into the circuit in 
some cases. The net result is 
sonably uniform degree of sensitivity 
on all wave lengths within the band 
used for broadcasting. 


What is the advantage of push-pull 
amplification? 
PUSHERULL, amplication i fae 
‘tured in a large number of the 
latest sets. The push-pull circuit 
definitely reduces distortion and there- 
fore improves tone quality, Briefly, the 
characteristics of a power tube are such 
that a small amount of distortion is pro- 
duced in its operation. In the push-pull 
circuit the distortion produced in one tube 
is balanced out by the distortion pro- 
duced in the other tube, (P.S, M., Nov. 
"29, p. 71.) 


Are the new speakers 
‘of last year? 

HE high-grade loudspeakers this year 
"Tpstatstts haste tone aunatyinen 
the high-grade speakers of last year, but 
in the less expensive models there ‘has 
bbeen a vast improvement. There is less 
difference in tone quality between a low- 
priced speaker and a high-priced speaker 
now than there ever has been in the past. 
Do the new sets need antennas? 

INCE the latest sets are, on the aver- 

‘age, more sensitive than their prede- 
cessors, in any given installation a shorter 
antenna will produce the same results as 
the longer antenna of previous years. In 
an unfavorable location where reception 
is poor at best and the building is of steel 
‘with wire lath construction, an antenna 
still is necessary for really satisfactory re- 

sults, Of course, conditions vary so that 
it is impossible to give definite rules, 


better than those 


What new improvements may be expected 
ext year 


Tigi 22 see how any radical 
improvements can be made in the lat- 
est radio receivers. From the standpoint 
of tone quality, for example, itis extremely 
doubtful whether anyone except a trained 
musician could detect the difference be- 
tween the type of reproduction ob: 
able from the best of modern sets and an 
outfit that was theoretically perfect. In 
other words, with the best sets of ‘this 
year it is practically impossible to deter- 
mine, when listening from another room, 
whether the music is from a radio set oF 
from actual musical instruments, 

Future radio receivers may be made 
gyen more sensitive and selective than 
they are at present, but any great im- 
provement in sensitiveness would be of 
no use because the static level is, in any 
‘case, the limiting factor. Any great in- 
‘crease in selectivity can be accomplished 
‘only by sacrificing tone quality. Improve- 
ments from now on are likely to be in 
the nature of mechanical refinements in 
construction and operation, andof changes, 
in cabinet design. 
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Useful Hints for the Set Builder 


A Handy Radio Trouble Lamp 


How to Silence the Squeals in Screen Grid and Audio 
Amplifier Circuits ~Finding the Limit of Selectivity 


employed by the amateur radio 
fan to rig up a handy trouble- 
shooting lamp. The illustration on this 
Page shows how the device is made by 
soldering the handle of a small dental 
mirror to a pencil-type nickel plated 
pocket flashlight. “When the, mirror is 
in the proper position, 
light button pressed, it is 
spect any part of a radio receiver which 
otherwise could not be examined. The 
light from the flashlight bulb is reflected 
by the mirror onto the work, and at the 
fame time the mirror reflects the image of 
the part being inspected. The proper 
angle for the mirror can best be deter- 
mined by experimentation. 

Probably the greatest use for this de- 
yice will be found in inspecting soldered 
joints, Frequently when a soldered joint 
‘appears satisfactory when viewed from 
the top, an inspection of the bottom 
ith thie mrer device nl sow that the 

int is far from perfect and ms 
te held together merely 


TECE of apparatus that is indis- 
pensable to the dentist may be 


oF Rie ook wl be found heft l 
detecting broken wires and short circuits 
between two wires or between the termi- 
nals of a socket and a metal base. 


Screen Grid Suppressors 


N THEORY, at least, the screen, grid 

‘tube is $0 constructed that there is no 
internal capacity between the elements 
‘of the tube to cause feedback and con- 
‘sequent oscillation o squealing. In prac- 
tice, however, the screen grid tube is not 
absolutely perfect; and, furthermore, itis 
extremely difficult to shield a radio set to 
meet. the theoretical requirements, In 
‘consequence, screen circuits “that 
contain two or more tubes sometimes 
0 into violent oscillation when the knob 
that controls the volume is turned all 
the way on. 

Tha screen grid tube fs not quite up to 
standard, or the shielding is not well 
arranged, or if there is a coupling some- 
where else in the circuit, the tendency 

toward oscillation may be so great that 
it is impossible to attain satisfactory 
volume, ‘The remedy in such cases is to 
add grid suppressors. The grid suppressor 
isa resistance connected in the lead to the 
control grids of the tube, which in the case 
Of the screen grid tube is the lead to the 
cap at the top of the tube. Experiments 
will determine the best value, but in any 
case the resistance is far higher than that 

'2 grid suppressor suitable for use in a 

radio-frequency circuit employing a, 227 


Tnapecting solder joiats with the trouble « mp, 
‘made with a Mashlight and a dentist's mirror. 


or a 201A tube. Ten thousand ohms or 
even higher may prove suitable. ‘Th 
sertion of this apparently extremely i 
resistance reduces the efficiency of the 
screen grid tube’s operation very little 
This is because the normal capacity’in the 
arid circuit of the tube is extremely low 
A considerable amount of resistance must 
bbe used to have any appreciable effect. 


jernating eur! 
quantities sufficient to operate 
‘ne of the new electric type 
radio receivers is to use a rotary 
converter or motor generator 
unit. The motor generator con= 
sists of a direct current motor 
coupled directly to an alternat- 
ingeurrent generator. A rotary 
converter is essentially the 
Same apparatus built as a 

fe unit. 

110 volts direet current is 


Signed to 
rent; but for t 


Stopping Audio Howls 


UDIO amplifier circuits play queer 
tricks at times. An audio amplifier, 
for instance, may operate for months 
without trouble and then suddenly pro- 
duce oscilla ging from a thumping, 
“putt-putt” to a high-pitched squeal. 

Various conditions may cause this be- 
havior. ‘The line voltage may increase 
slightly, the characteristics of the tubes 
may change somewhat, and so on. 
Trouble of this kind is'most likely to 
develop in push-pull type audio amplifier 
especially if high ratio transformers are 
used in the circuit 

‘The safest and most certain remedy is 
to bridge the secondary winding with a 
high resistance, ‘The value of this resist 
ance may be from a half megohm to 
50,000 ohims, depending on the character~ 
istics of the circuit, The resistance should 
bbe connected from the grid terminal of 
the power tube socket to minus B or to 
ground. In the case of push-pull circuits 
tivo resistances are necessary, one for each 
of the tubes. 

‘The mere fact that an audio amplifier 
does not produce an audible whistle or 
squeal when no signal is being received 
does not necessarily prove that there are 


no oscillations present. The oscillation 
may be taking place at a frequency above 
the range of audibility. Though a whistle 


of this kind may not interfere with recep- 
tion, it should be eliminated because the. 
ion results in excessive plate cur- 
id the tube overloads more 


- Limits of Selectivity 


HE. theoretical limit of selectivity 

would be reached by a radio set that 
would receive on a single wave length or 
frequency; but if such a set could be con- 
structed if would be useles for broadcast 
reception. It would tune so sharply tt 
music or speech would be unintelligible. 
For broadcast reception it is necessary to 
have a receiver that tunes over a certain 
band of frequencies, and when ten kilo- 
cycles is mentioned as the ideal, this 
means that a receiver should tune an en- 
tire band ten kilocycles wide and reject 
all frequencies outside of the band. 

‘The construction’of such a receiver is 
practically, impossible. Some. sets ap- 
proach it, but all sets bring in some sg 
nals on both sides of the desired band. 
If the local station to be eliminated is, 

100 times or so more powerful than 

a distant station on the adjacent wave 

it is utterly imy to. elimi- 

fate the local 90 thoroughly that ie ean 
not be heard. 
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The New Household Inventions 


‘This mile can opener also serves as a 
stopper and handle. Sharp potots on & 
‘ver hinged to the handle ‘punch two 
Iles tn te can. Pressing the levers 
fend lifts the potats out ef the holet 
oe pouring: when released, ‘a spring 
forces the paiats back tate ‘the ‘oles 


dere _Sraeuon 
oaee ae neem — <= 
pre felting 

2 a 


‘them out of the. water, 


Four eggs cas be boiled atone tiene with 
the device which can be set to operate 
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A Well-Built House Is Cheapest 


An Architect Tells How to Save Money by Spending It 
at the Outset for the Best Materials and Workmanship 


OB KERSEY saw Ed Townsend 
sitting off in a corner of the 
club lounge one afternoon, ex- 
ting gloom and evidently in 
peed’ of cheering up. Bob 

dropped into a near-by chait and offered 
his friend a cigarette. “What's on your 
mind, Old Timer?” he asked. 

"i's that house of mine, I'm just 
wondering if I wouldn't be better off to 
sell it,” 

Bob showed his amazement. “Sell it? 
When you and Mabel were saying only 
last eck. that you were 0 apy i 
you hoped you’ never] have to leave? 
“Yes, [ know; but it's costing a blamed 
nt es = live < than I 
tind It's keeping me broke 
ing apart In ene: place to 
pieces in another, It isn’t so ancient, 
either; we've been living in it for three 
Years, and it was only seven years old 
when we bought it. I spent a couple of 
thousand on repairs and redecorating 
when xe moved in and thought I was 
through; but whenever I get a little ahead 
sometl ing has to be done to it that cleans 
me out. 

“First the gutters and leaders had to 
be replaced. Then the hot water pipes 
clogged and I had to put pox pipet in the 
heater. ‘The cellar leaked and had to be 
lined with damp-proofing. We burn an 
unholy lot of coal, and even then are not 
really warm. ‘There are places where the 

aster cracks, no matter what I do. 

ie ofthe Alors were wo gue that 
had to have them relaid. The roof springs 
a new leak every time it rains, and this 
morning there was a wet spot on the din- 
ing room ceiling that the plumber says 
‘comes from a leak in a pipe. It's rusted 
through, and he tells me that the only 
thing to do is to rip out all of the pipes 
and teplace them. 


NEVER would have bought that 

house if [had known it was so rottenly 
built. I can’t afford to keep on living 
there; but I hate to wish it on anyone 
else. ‘I'm up against it 

Here was a possibility that Bob had 
not considered. About to build a house 
himself, he gave thought for the first 
time to the possibility of repair and 
maintenance expenses that he might not, 
be able to meet. He lost no time in talk- 
ing that,over with his architect 

he exclaimed. “What's this 
tooee joing to ket me fa for, 
T've got money enough to, build it, but 
how can I tell whether I'll be able to 
keep it going?” 

‘The architect laughed. “Calm down, 
Bob,” he said, “you're not going to get 
into'any such’ trouble as that. T know 
all about Townsend's house, and it’s been 
1 surprise to me that he's lived there as 
long as he has. It was built by the 


(T'tEilluminating experiences of 
the Kerseys in planning the 
materials for their new home are 
concluded in this article,in which 
they learn the economy of first~ 
class construction. In another 
helpful article next month, Mr. 
Whitman will tell how to get the 
most out of electricity in wiring 
the home for lighting fixtures and 
labor-saving appliances. 


N 


By ROGER B. WHITM. 


Jenkins’. Pretty fossy people, and when 
they put up that house they’ wanted it 
to outclass everything else. With cash 
and mortgages they had only about 
$25,000, and they planned a house that 
should have cost twice that. They knew 
nothing about construction, and couldn't 
see the sense of putting money into places 
where it wouldn't show. The builder used 
to come over and tell me his troubles. 
They insisted on having extra good hard- 
‘rood floors, but to get them they had to 
leave out the subjlooring. It's no wonder 
the floors squeak. They bought fancy 
‘wall paper instead of good building paper, 


SECOND-FLOOR 
JOISTS 


SINGLE 


SINGLE 
\READER, 
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and when the wind blows the house leaks 
like a sieve. Nobody could see the water 
pipes, they said, so why spend much 
money on them? Anything that would 
carry water would be good enough. 


DIS having trouble, with the, roof 
because the Jenkins? wouldn't let 
the builder use rustproof nails, They 
guessed that bare wire nails would be all 
right, and now they're rusting away and 
the shingles are coming off. The Jenkins’ 
ran into the same trouble that Ed has, 
‘The house costs more to keep in repair 
than they could afford, so they sold for 
what they could get, and Ed thought he 
hhad a good buy.” 
‘The architect tapped Bob on the knee. 


“Listen to this, Bob,” he said; “the 
isn't the one that costs little 
le to 


live in.’ You pay the purchase price only 
‘once, but the cost of occupancy goes on 
a long as the house does. 

“For an example, take your own house. 
Wel bat a thew 
sheathed, lined wi a 
iniahed ‘with capboards or tipgen, and 

an ordinary roof, you'd burn at least 

twenty tons of coal rer to be com 
fortable, With insulated walls and roof, 
metal weather strips and storm sas 
you could heat it with fifteen tons at the 
outside. Insulation would add maybe 
‘$330 to the cost of the house, and weather- 
stripping and storm sash $250 or so more. 
For that extra $600 you'd pay $30 a ye 
interest; but you'd aave $45 on the conl 
Dill. ‘There'd be less, stoking and ash 
handling, of course; and with a more even 
distribution of heat and fewer drafts the 
house would be more comfortable. | 

“There you have a good example of 
hhow you can save money by spending it. 
If you leave out the heat-proofing you 
make one saving of $600, while it you 
put it in you save a clear 5 every year 
that the house is occupied. 


"OU could save money by ysing a 

wood shingle roof; but there'd be a 
repainting charge every few years, an 
you'd have to put something aside’ each 
‘year against the time when it would need 
replacing. Roughly, that roof would cost 
at least $30 a year.” A roof of roi 
bestos shingles that look like ha 
‘wood, or of good quality slate, wi 
maybe $400 more to build, but unless an 
airplane lands on it or you have some 
‘other accident, you'll never spend a nickel 
for repair or maintenance. The annual 
charges for interest on the higher price of 
the permanent roof will be $20, so you'll 
more than break even, The house will 
have higher value, too, 

“If the Jenkins’ had asked questions 

they'd have learned that the wi 
around here raises the dickens 
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galvanized steel. Brass pipe oll 
Over would have cost an extra 
{$100 or s0, and would have saved 
Ed Townsend the $600 he'll have 
to pay for replacement. The gal: 
vanized gutters and leaders that 
were put in lasted only seven 
years, and Ed told me the cost of 
Feplacement with some more gal 
vanized was $275, The first cost 
‘was $200, s0 with what Ed spent 
those gutters and leaders set some- 
body back $475, plus whatever bad 
been spent for painting. Copper 
gutters and_leaders, would have 
Been about $400 higher, but they 
‘would still be as good as when they 
‘were new. ‘There's another place 
Where money would have been 
saved by spending it.” 


APHIS js a stant on 

building. that I've 
never had before,” said 
Bob. (I hadn't realized 
that what a house costs 
to live in depends 
how it’s built. If T build 
‘a wood house I'll have 
to paint it every few 
zones, mile H's stone 

won't 


“Exactly. Brass- 
plated hardware looks 
fine when new, but in a 
few months it gets shabby, and it'll cost 
more to replace than solid brass would 
have in the first place, ‘The drip {rom it 
will stain the woodwork, too, and there'll 
be. the cost of repainting. ' Substantial 
things cost more than cheap imitations, 
but they last longer. ‘ 

“When you look at a house as an in- 
vestment as well asa place to live in, you 
et a broader view of it. You don’t buy 
f railroad bond because you like the color 
fof the ink, but because you think that 
the company issuing itis $0 solid that the 
bond will always be worth what you paid 
for it Ask yourself the same, question 
‘about a house, and if you don’t get the 
same answer, don’t buy it. As far as 
value goes, Jenkins might just as well 
have put his money in a wildcat oil well 
asin that house, and that goes for 
‘Townsend, too. 


MPH place where Ed sd the plaster 
was always cracking is 
the wall over the ten-foot 
opening between the living 
room and the dining room. 
T watched it being built. A 
wall like that, with no sup- 
port underneath, should have 
Giagonal braces to form a 
truss; but, to save money 
that wasn’t done, and, the 
‘weight comes on a couple of 
two by fours that form the 
top of the opening. There's 
no stiffness to them, and the 
plaster cracks as they, sag 
ind spring. It wouldn't be 
so bad with metal lath, be- 
cause that has enough 
Strength to more or less bold 
things together; but wit 
wood lath it's hopeless.” 
“But 
kin: 
time?” 
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didn’t he tell them those things, and show 
the 


where they were rong?” 
“They didn’t have one. ‘They thought 
that all an architect does is to draw 
plans, and) they got theirs ready-made 
from abook. They wanted a few changes, 
but said that the builder could make 
them, and their only, specications were 
{or inside and outside finish. ‘They let 
hhim do as he liked about everything else. 
He peed work about then, he went 
tot; but with not enough money to do a 
fgood job he could give them the show 
things only by cheapening the other 
ne, 


parts 
“Exactly what do you mean, by 
e ‘a house?” Bob asked. 


"That, and not using enough material, 
and poor workmanship. That arch where 
the plaster cracked is an example. A wall 
must carry the weight of the parts above, 
‘and when you cut a hole init fora window 


% 


or a door, you have to 
‘put bracing around it to 
make up for what isn't 
there. You do the same 
with the hole in the 
floor where the stairs go 
through. A good builder 
will put a lot of material 
around those places, and 
‘a poor one won't, ‘The 
longer floor beams are, 
the bigger they should 
bbe so that they won't 
sag, and that's another 
place where a poor build- 
fe wil weaken things 
He'll save money for 
himself by using timbers 
that are too light. ‘They 
won't be stiff enough to 
carry the weight on 
them, and the floor will 

id creak.” 

“Did you see the story in 

the paper the other day about 
‘family that moved into a new 
house, and the piano broke 
through the floor into the 
cellar?” asked Bob. 
No; but a few years ago T 
examined a house, where that 
had happened. ‘The beams 
were too small and were not 
braced, and two of them had 
big knots that took away half 
of their strength. Do you begin to see, 
Bob, that as your architect I'm doing 
more for your house than to lay out the 
plans? I'm specifying the sizes of the 
timbers and the way they are to be put 
together, and telling the builder just 
what materials are to be used and how he 
is to use them. When we ask for com- 
petitive bids every builder who tries for 
the job will know exactly what is wanted, 
and be able to figure closer than if he 
could make a choice between materials 
or had any leeway in the workmanship. 
‘That's part of an architect's job, and it’s 
in just that service that the client should 
make a profit on the fee.” 


“JT SEEMS to me, that there's more 
to it than that,” commented Bob. 
“Your fee wile paying me a prot as 
log ae Tv inthe howe, beeae you 
will have made it cheap to live in.” 
“Right; and that brings up some sug- 
estan. Ta ie se ou 
Pat in a fireproof first foot 
ver the cellar—steel beams 
fnd concrete. With all the 
Titer that collects in a cella, 
and a fire going in the heater 
fand a flame in the hot water 
futst, that’s where fires a 
freprotcelingiveay' spread 
reproot cllingit can’t 
to the rest of the house. I 
figure that you'll be able to 
0 it for about $300 more 
than ordinary construction. 
T want you to have a dry 
Bate 
id along’ the footin 
and the outstle of the walls 
Stale Alter the door al 
ft. All ofthe floors 
be double, of course, with the 
subfloor laid diagonally and 
covered with, building felt. 
Continued on page 161) 


Where the 


By 


MARTIN BUNN 


JOT time to reline my 
brakes this morning, 
Gus?” Kellogg called 


as he drove up to the 

Model Garage. ings are 
nearly worn through,” 

“Sure thing!" Gus Wilson re- 


ied as he swung the doors open. 
un her’ inside over near the 
bench.” 

Kellogg was rated as a good 
customer’ at, the Model Garage. 
He handled his car carefully and 
intelligently, appreciated  pains- 
taking repair work, and, as Joe 
Clark, Gus's partner, once ‘re 
marked: “He pays his bills in 
stead of filing them in the waste 
bask 

“Do a good job, now, Gus,” Kellogg 
instruéted while the veteran’ auto. me- 
chanic laid out his tools and placed the 
jacks. “I like to be able to stop quick 
and, believe me, when the brakes a 
right on this bus she'll pretty near thro 
you through the windshield. I'd ike to 
see any four-wheel-brake car stop any 
quicker.” 

Gus smiled. ‘Guess you don’t think 
much of four-wheel brakes,” he observed. 
“T should say not!” Kellogg snapped. 
"They're just a talking point to help ‘em 
sell the junk they call automobiles these 
days, If you want to see a reat auto- 
mobile, take a look at this boat. No fool 
fancy “busines. Just plain good auto 
mobile.” 

“You've had five years of fine service 
out of it,” Gus admitted. “Taking care 
of it the way you do, you ought to get 
thousands of miles more before it's really 
worn out. By the way,” he suggested, 
“would you like to look over the cata 
logues of some of the new cars while 
you're waiting? Joe has a few on his 
desk. Hey! Joe!” he called to his part- 
ner, “bring out that batch of catalogues 
Tsaw you looking at this morning.” 

‘Joe popped out of his tiny office with a 
handful’ of gayly colored literature 
“Thinking of buying a new boat, Mr 


Kellogg?” he grinned 
“NER Kelog,, snorted disdain 

fully. “Tdon’t think any of the cars 
they make now are as good as the one 
T've got. I’m satisfied with it.” 

“T don’t wonder,” said Gus as he 
measured a piece of brake lining and cut 
it to the proper length, ‘that you think 
four-wheel brakes don’t amount to much. 
Lots of cars are running on the road with 
four brakes in such rotten shape they 
won't stop the car as quick as two brakes 
that work right. But if you ever happen 
to get behind some bird who has good 
brakes and he gets into a tight place so 
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New Motor Cars Excel 


From the pages ofa catalogue the new cars came to life as Qua, the veteran auto mechanic, 
plained ther ine points and showed where they embody improvements in materiale and design 


he has to jam 'em on, you're going to 
slam into him sure as fate.” 

“Maybe so,” Kellogg admitted. “But 
how about’ these four-speed. transmis 
sions? Seems like a lot of bunk to me 
What's the good of four speeds if you 
drive in high nearly all the time anyway?" 

“It isn’t the four speeds that count so 
much as the fact that you get what 
amounts to two high speeds,” Gus ex 
plained. “Lots of times when you're 
boiling along a fine road at a good clip 
you kind of wish the motor wasn't turning 
‘over 0 fast it sounded like a bumblebee. 
‘Then when you get stuck in a lot of 
traffic or you have to push over steep 
hills and dhrough Tots of mud, you wis 
that high wasn't quite so ‘high and 
second wasn't quite so low and noisy 
‘The right kind of four-speed transmission 
takes care of both cases. In high, at 
high speed, the motor is ar quiet as a 
mouse. In’ third you can crawl through 
traffic or plough up muddy, steep hills as 


Gus Says— 

FTER you get to know every bump 

‘and turn in a road sou Know when 

its safe to step on ihe throttle and 
when you ought to take it easy.” But 
Gon't get the idea that no car ia ever 
foing to come out of a side road just be- 
Cause one never happened to come out 
While you were pasting. When you go 
“hissing by a ‘blind crossing ‘you're 


Just aaking’ the undertaker 1 ave = 
ged look st you. 
‘Xman is likely to get mighty carcless 


right around his own home town—be 
ets to know it so well he forgets about 
the chances for accidents. Lots of 
mighty sad accidents have been caused 


‘easy as rolling off a log—and do it with- 
‘out any gear noises either, On Jong trips 
the higher gearing saves gas, too.” 

If a four-speed transmission will do 
that,” said Kellogg, “I'm all for it, 
What about this front-wheel-drive idea?” 


“GUNS lke ht stu in some ways,” 
Gus observed. “OF course it’s 40 
new that you can't tell how it will work 
‘out for a while yet. ‘There's no doubt 
driving through the front wheels makes 
it possible to get the body down close to 
the ground. ‘The car ought to ride easier. 
Taking, weight off the rear axle should 
help. T can remember years ago how 
smooth-riding the old chain drive cars 


srg Skiing shouldbe es, with the front 
drive and it is great for climbing out o 
ruts, Then there's no long propeller 
shaft to cause vibration if it doesn’t hap- 
pen to be balanced right. 
“You don't seem to be over-enthusias- 
tic about the front drive,” said Kellogg, 
T said it looks good in a lot of ways," 
Gus replied. “But what looks good 
doesn’t always work out in practice. 
Nobody can say for sure until & couple 
of thousand cars have seen a few years on 
the road in the hands of all sorts of 
drivers. OF course the idea isn’t really 
new. Twenty-five years or more ago 
there used to be some electric hansom 
cabs running around the city streets that 
drove with the front wheels and steered 
with the back ones. Seems to me the 
ideal way to (Continued on pose 158) 
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Operating a Model 
Railway System 


By 


FREDERICK 
D. RYDER, JR. 


When direct current is 
available, it is possible to 
obtain the low voltage 
current required by the 
model railway by the use 

foltage reducer con- 


—s 


‘Making up the fest section of the “Ace Limited price to lessents, "Tho ¥ast major- 
‘ending it out through the yards for ite" lear boat” run i 


proportion to theirsize, the better cycle alternating current. This is ideal, 
Takes of model railways are, in fort permits the use of a step-down trans. 
every detail, as well built as their former wound to supply exactly the re- 
large prototypes. quired voltages. There is no wasted 

Power obtained from dry cell power, a necessary evil with the direct 
batteries is satisfactory for oper- current reducer. 

ion in every respect save one Moreover, a model railway power sta- 
it is very costly. Consequently tion equipped with a transformer con- 
batteries should be crossed off the forms more closely than most peopl 

as a power source if the house realize to actual practice on a real rail- 

is wired for electric lights. road. If the transformer heats excessively, 

it is an indication that you are drawing 

all, too much current from it. The remedy 

is to divide the load and use two trans- 

railroads. And, formers, each one handling part of the 
tions of Toad 

ime and space, the model railway owner ‘Do not attempt to operate two trans- 
is faced with all the problems confront J formers in parallel, as you are almost 
ing the management of a real railroad. b certain to get in trouble. 

“The most important of these problems, The locomotive on the model railway, 
‘once the model railway is constructed, as on the real railway, is at once the 
deal with maintaining the power supply most important and the most interesting 
the locomotives, the rolli : unit in the entire equipment. On most 
the track in fi " real electrified railways, the current flows 

Unfortunatel y ide through an overhead wire and is collected 
that model railw is from this wire by means of pantographs 
mechanical toys sold to children. Noth- on the top of the locomotive. On model 
ing could be farther from the truth. In railways the best practice is to use an 


@ 


insulated rail placed between the rails 
fon which the wheels run. 

‘A current collector is fitted to the bot- 
tom of the motor frame in such a way 
that the small steel or bras rollers are 

by springs in good electrical contact 
with the third, of insulated, rail. 
electric current flows between the thie! 
rail and the running rails by way of the 
current collector rollers, the motor, an'| 
the driving wheels of the locomotive. 

‘The motor consists of a stationary 
horseshoe-shaped electromagnet, a 
rotating armature, a brush plate, and 
a reversing switch. ‘The armature 
is fitted at one end with a small gear 
and at the other with a commutator 
made of three heavy copper seg- 
ments, The current flows through 
the winding on the stationary mag- 
net and also through the winding on 


which make sliding contact with the 


‘commutator. In the finest motors, 
‘one of the brushes is of a graphitic 
‘carbon composition and the other is 
of tightly rolled copper gauze 


R reversing, aswitch changesthe 

direction of current through the 
‘armature with respect to the sta- 
tionary magnet. In consequence, 
the magnetism in the armature is 
reversed in polarity and it rotates 
ia the opposite direction, 
‘The rollers of the current collector 
must be kept clean and should be 
placed alter long continued use has 
worn grooves in them and rough: 
ened the surface so that a 
electrical contact is no longer possibl 
‘Trouble is almost never expetiented with 
the stationary magnet, except perhaps a 
loose connection at a terminal wire. 

"Though the armature winding 
also gives no trouble. once in a while 
‘one of the wires soldered to the 
fimmutator segments. will come 
loose, When this happens, the motor 
Joses almost all its power and there 
fs severe sparking at the brush 
‘The simplest remedy is to replac 
the armature with a new one? but 
Hfyou are handy with the soldering 
fron, you can locate the loose con- 
nection and resolder it 

‘The condition of the brushes and 
the way they make contact is of 
vital importance. Whenever you find 
‘that a motor runs well in one direction 
but not so well in the other, the trouble 
is almost surely in the brushes. 

‘The best way to clean the commutator 
fs to usea clean rag on the end of a small 
wooden stick. Give the commutator a 
‘wipe after every few hours of running 
and occasionally give it a thorough clean- 
ing with amg wet with gasoline. ‘The 
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READERS whe bers model coibeey 
problems about which they wish’ 
vice’ may write to Mr. Ryder. Address 
ir letters care of POPULAR SCIENCE 
[ONTHLY, 38 Fourth Avenue,New York. 


‘Motors consist of # stationary 
horseshoe electromagnet. ma 
‘re, brash plate, and switch 


gasoline sold in small cans for use in 
ket lighters is especially good, because 
it evaporates clean and leaves’ no oily 
residue 
Never, under any circumstances, put 
any oil on the commutator. It should be 
operated absolutely dry. The carbon 
brush contains sulficient graphite to 
afford proper lubrication 
Tn the Latest types of moslel locomo- 
tives the brushes are held in their tubular 
containers in such a way that they cannot 
rotate. In consequence, they quickly 
wear to a perfect fit against the 
‘commutator. 
In general, if the motor runs 
ly with but little hauling power, 
the trouble most likely to bea dirt 
commutator. If the locomotive refuses 
to run at all or runs in a very jerky 
fashion, look for a broken or loose con- 
nection’ somewhere in the wiring or for 
2 worn-out brush or broken brush spring. 
“The latest thing in model electric loco- 
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motives is a motor built so that it can be 
taken completely to pieces in a few min- 
utes by the aid of an ordinary screw driv- 
cer. Obviously, the new motors are much 
‘easier to clean and repair than the older 
types. Loose connections are almost an, 
impossibility in these new motors, be- 
cause all necessary connections are made 
by way of rigidly attached brass bus bars 
and spring plungers 
“The more expensive grades of model 
electric locomotives are fitted with 
automatic reverse mechanisms. This 
mechanism may be removed as a unit 
fromone of the new type locomotives. 
A solenoid electromagnet pullsa lever 
to engagement with a cam mecha- 
nism in such a way that the reversing 
switch plate is thrown alternately 
first one way and then the other. 

Current from the third rail through 
this solenoid magnet is controlled by a 
contact on the end of a lat metal plate 
so hinged that gravity, when no cur- 
rent is flowing through the motor, 
pulls the heavy end of the plate down 
and closes the contact. 

‘When the current is turned on, the 
pullof thesolenoid reverses theswitch- 
ing plate and immediately thereafter 
the magnetism of the stationary mag- 
net of the motor pulls down the con- 
tact end of the metal plate and stops 
the flow of current through the solen- 
oid. When the current is shut off 
to stop the locomotive, gr 
the metal plate back 
contact so that the solenoi 
tion when the current 
turned on, 


ty swings 
inst the 


‘The reversing mechanism requires no 

attention whatever 

oiled at all. If 
the uny 


Tt should not be 
‘our locomotive develoy 
want habit of suddenly 
tself, or the. reverse 
seems to falter and 
} stutter, look for trouble with the 
commutator or collector rollers, 
‘The reverse mechanism cannot 
function properly if the current 
slow is interrupted at frequent 
intervals by a dirty commutator 
or worn collector rollers. Each 
time the current is interrupted the 
effect is exactly the same as if you 
deliberately shut the current off 
by, means of the regular control 
switc! 
Additional suggestions on the mainte- 
nance and operation of model railways, 
particularly with respect to lubricati 
will be given in the next issue. 
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PIONEER 
of two-way 


Hydraulics 


‘Two.wny spring control—down and up—Is the prin | 
ciple pioneered, developed ond perfected by Houdoille. 
For 27 years Houdaille Hydraulic Double-acting Shock 
‘Absorbers have been demonstrating tothe motoring pub- 
lic the measure of true riding comfort. 

n now amounts to demand and today the 
principle is the standard of spring control. 
During the 27 years of Houdaille Supremacy th 

sive essentials have been perfected. 


{1 The dovble.orhalonesd pain, 
4. The: resefvaie shih altometl clr 
ishes the uid. 
$: The ole yorts which peruit she sscopa of we is 
and make the instrument truly hydrauli paras ulic 

4. The easy single dial external adjustment. 
Neseginnn peter mrad oh pmatn doub le acting 
Chrysler Imperial, Studebaker President, Grohom-Pai 
a ont hes and Boy Beseaen oo. 
New low prices—$40, $50, $75 and $100 plus installo- rpber 
tion, Slightly higher west of the Rockiés and in Canado. OC. SO 

Ned garcia Srpietin a CF 


Houdoilles are standard equipment on Lincoln, Pier 
DIVISION OF HOUDAILLE-HERSHEY CORPORATION 


‘ss laformal and personal ae 


JOR individual Christmas greeti 
photographic cards are ideal in 


that they can be made to reflect 

the sender's personality. One need 
not be expert in using a camera to prepare 
these cards since the photographic work 
can be done by a commercial photogra- 
pher and finisher, 

Either a plain card or a folder may be 
used. In designing, the aim is to bring 
the elements of lettering, color, and paper 
to form a harmonious whole that 
ehameterstic of the sender. 

Pictures have an especial place on a 
photogeaphic card, Winter scenes are the 
most popular, but, it should not make 
much difference what is used providing 
you link your wording with it and the 
festival occasion of the holidays, “Take 
‘any scene that appeals to you and write 
the greeting around the picture. ‘That is, 
make up your “copy.” The secret of 
individualistic copy is “Be yourself.” Do 
not be bound by convention. Write as if 
you were sending a letter or talking to a 
friend. ‘The more nearly itis like you, the 
more personal will be the effect. 

ure has been selected 
and the copy written, consider th 
rangement of the card. Make “dum 
af common paper the exact size and kind 
of the intended card. On these sketch the 
layout of picture, wording, borders, and 
decorations. Make the dummies over and 
over until you arrive at an arrangement 
that satisfies you. 


ACE the picture first, then the word- 
ing, and last the border if you are 
using One. Keep the arrangement simple. 
If you find yourself temporarily stumped, 
look through a number of national adver” 
tisements- and you will probably find a 
layout in one of them that will help you. 

"As soon as the layout is satisfactory, 
you are ready to do the actual work of 
‘making the card. It is necessary to pre- 
pare a large size card which you will later 
Copy with your camera or have a photog- 

her copy for you. This card should be 
a thin, smooth board. On it glue an en- 
Targed’ picture and do the necessary let- 
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_ Christmas Cards 
by Photography 


Individualistic, photographic cards that can be made ter. 
formal Genin 


By JOHN STEINKE 


tering, if the card is to be a plain one. 
If you are making a folding card, the 
board will have only the lettering. 
This large card should be from three 
to five times larger than your finished 
card so that all imperfections will be 
reduced when it is copied. 

By careful planning, anyone can 
do a fair lettering job. It is possible, 
however, to write out your greeting 
with a lettering pen so that when it 
is copied it will look as through you 
have actully written a personal let 

en lettering, tops 

tind bottoms even and inline. ‘Keep 
the letters very close together and 

luse uniform spaces between the words 
Work to a center line. If you intend to 
color the initial letter, outline it; do not 


oh 


- . 


Applying & spatter effet by running « knife bade 
Sete a toothbrush previounly dipped in water colt 


Al it in salid. Inthe case of handwriting, 
fe as you always do. 


Take a picture of your fini 


ed card, 


reducing it so that the size will be 
that desired. From the negati 
ve as many reproductions printed 
you feel you will need 
Whether you do the photographi 
printing yourself or have a finisher 


do it for you, there are now available 


a number of interesting photographic 
papers, some with soft, dull surfaces and 
others’ with extremely’ brilliant, surfaces 
like sparkling snow in. sunlight. 
‘other papers can be had in gold, silver, 
and some colors. If you are making an 
all photographic folder. you must make 
certain that you use a photographic paper 
that folds without cracking, 


AFTER printing, you may want to 
tone and color the prints. ‘The re- 
developing tubes are advised for the ton 
ing, while'a briliant color effect for the 
letfering part can be made by putting on 
f spatter color. Dip an old toothbrush 

0 water color and draw a knife across 
it. This splatters the color over the print, 
Reed and green, the Christmas color, are 

specially effective. 

Trimming the cards is all that 
remains to be done, you are make 
ing plain cards, Ifa folder fs being 

prepared, use any-of the various 
thin mounting papers, and fold and 
mount your pints, tipping them on 
with give 

‘You can buy many styles of at- 

] tractive envelopes or make your 
wn, Ht you prefer, For a pattern, 
open up an ‘envelope of the style 
you wish to make. "From this you 
Zan easily prepare a template 
tut the template on heavy card 
tourd and use this as » guide for 
Cutting the paper witha razor blade, 
Many’ attractive. patterned tissue 
Papers are available for-a ining 
Fold the envelope over a cardboard 
of the foside sine of the envelope, 
Put points of glue along the ed 

and fold downs After the greeting 


is inserted, glue the flap in the same 
manner that you would use in sealing an 
Fy commercial envelope. 


The lining i placed in the envelope blank wo 
‘hen the thee sides are hued aed olde ver 
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“S$. W. GILFILLAN 


President of GILFILLAN BROS., Inc. Says: 


“Our advice to all of our dealers is to recommend 
RCA Radiotrons for initial equipment and for 
replacement in all of our radio instruments. We 
do this because we use them for experiments 


and tests in the Gilfillan laboratories and find 


that they have no superior.” 


Qnfitpten 


Expert radio engineers advise that all tubes in your radio set he re- 
placed at the same time—once a year at least. Old tubes left in im- 
the performance of the others. By installing a complete new 
set of RCA Radiotrons you are assured of balanced performance. 


IRCA RADIOTRON 


RADIOTRON DIVISION 
Rapio-vicron Componarion OF AMERICA NEW YORK CHICAGO ATLANTA «DALLA SAN PRANCIECO 


CoS NS SINS INNIS NINN NS ZS ~~~ 


© This seat on an advertinement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


a2 POPULAR SCIENCE MONTHLY Decenmen, 1929 


Man Who Has 
Every Tool a 


Woodworker 
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THE mellow beauty of Early American 
cabinetry was bora not without its trials. 
Phineas Pigge, personifying the traditional 
wood worker of Colonial times, was, after 
all, a human being. Picture, then, his con- 
sternation on the day he ran out of stain 
half-way through Col. Eustace’s highboy. 
Nothing to do but mix more stain. And woe 
betide him if he failed to match the shade of 
the previous batch. It was a wizard's task. 
Phineas very often failed. And even when 
he approximated the former color, there 
were still streaks and laps to contend 


Today, we so admire the useful and the 
beautiful in Phineas Pigge’s cabinet work 
that we reproduce it on all hands . . . and 
with success. Its physical proportions are 
not difficult to copy. And today we have the 
advantage of Johnson's Wood Dye . . . uni- 


THE 


CRAFTSMANSHIP 
OF PHINEAS PIGGE 


form to the last drop in the bottle, to the 
last bottle in the gross. Its clear, true color 
penetrates deeply, without streak or lap. 
Take it from ten different bottles on the 
same job—the result is always the same, 
uniform to the last degree. 


May we send you our expert manual oa 
wood finishing? Professional methods of 
obtaining the mellow beauty of Colonial 
cabinetry, regardless of the wood 
you use, are explained step by step. 
‘And the Johnson's Wood Dye and 
Finishes specified may be purchased 
at your hardware store. Send cou- 
pon today. 


S.C, JOHNSON & SON 
“The Interior Finishing Authorities 


Racine, Wisconsin 


seeeecccccccococcoooocooosoooos 
S. C. JOHNSON & SON, Dept. (PM12), Racine, Wisconsin 


Gentlemen: Please 
wood finishing manual 


JOHNSON’S 
WOOD DYE 


sad me, without charge, your professional 


Name. 


Street 
Gy. 
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How to Fix 


A Spray Gun for Oiling Hard-to-Reach Places —And 
Other Helpful Suggestions for the Automobile Owner 


IEN the runway to the garage 
is practically on a level with 
the garage floor, even a light 
fall of snow will interfere with 


opening the doors the full distance neces- 
siry to allow the car to drive out of 

the garage. Furthermore, if the ap- 
proach to the garage is of concrete 
‘and the clearance is small, water get- 
ting under the concrete’ will freeze 
and lift it enough to jam against the 
bottom of the doors, 

‘The illustration of Figure 1 shows 
one remedy. ‘The bottom of the door 
is sawed off and replaced with a 
hinged section which can be turned 
up to give the door several inches 

sarance. If the door rests against a 
Al which extends across the font of 

ie garage it will be necessary to 
make the hinged portion open out- 
‘ward, in which case the snow and ice will 
have to be shoveled away for an inch or 
‘two in front of the doors to permit the 
folding up of the lower portion, as shown, 

‘The diagram of Figure 1 shows another 
method of solving the problem by re- 
placing the lower portion of the door with 
a double hinged section which can be 


iy 


ike Pin-nouoe 


Fig. 2, Replacing valve pin with the wt of 
ft ingenious holder made Of looped Irom wie. 


folded straight up. This avoids all trouble 
with ice or packed snow unless, of course, 
the snow is piled higher 

than the top hinge. 


Simple Holder 
‘for Valve Pin 

Mx jobs arounc 

automobile are hard 
to do, not because they 
are inherently difficult 
from a mechanical stand- 
polat, but because space 
is so limited that the hand 
cannot properly ‘approach 
Stewart. 


stem. Frequentl 
part of the mane 
{old or some other 

tion of the motor 
Interferes with the 
hand. Figure 2 | 


hole in the valve | 
| 
| 


shows a simple rem- 
Sige Wiad i 

holder of iron 
e., Make the 
loops in the end of 
the wire just tight enough to properly. 
guide the pin and loose enough so that 
the holder can be withdrawn, leaving the 
pin in the hole in the valve stem. ‘The 
pin will stay in the hole and pull out of 
the pincholder if the holder is moved 
sidewise to cramp the pin in the hole. 


Lo 


Handy Squirt Lubricator 


HE harder it is to get at a bearing to 
lubricate it the more likely is the 
lubrication to be neglected. While the 
‘modern automobile 

is so. constructed 

= thatlubricationisas 
easy as possible, 
there are many 
places that still are 


‘Two FART EXTENSION 


One operation of this 
sort is that of replacing 
the valve pin alter the 
yalves have been ground. 

Vith some types of valve 
liters tis very dificult to 
hold the pin between the 
fingers and get it in the 


(OL FROM A DSCARDED TORCH 


hand to reach, such as the clevis joints in 
the brake mechanism, 

Few people like to crawl under a car 
just to squirt & drop of oil oF two from an 
oil can on a clevis joint. Figure 3 shows 

how to avoid this trouble, Secure an 
old discarded plumbers" torch and 
remove the wick. Fill it with a mix- 
ture of light lubricating oil to which 
a small percentage of kerosene has 
been added. You will find that if you 
pump up @ good pressure you can, 
with this outfit, squirt a fine stream 
of oil as far as fifteen feet. A little 
“target practice” at. the 
levis joints and springs 
will materially reduce 
the wear and consequent 
rattle at these points. 
wuirting oil along the 
Steal de trios 
leaves is easy, and ade- 
quately lubricates the 
spring, 
Windshield Gap 
Closer 


ME SY cree ats ae 
20 constructed that 
the windshield is in two 
sections. Usually a rub- 
ber strip is, supplied to 
fit in between the two sections to keep 
out the rain. ‘This strip, while effective in 
keeping out the rain, does not improve 
the car's appearance ‘and is a disturbing 
black line across the line of vision 

‘An effective solution of the problem is 
shown in Figure 4. Two strips of trans- 
parent celluloid, in length equal to the 
width of the windshield, are perforated 
along their center lines with a series of 
holes. ‘They should be laced in place as 
shown in Figure 4, pulling the lacing su 
ficiently tight to keep the celluloid flat 
against the glass, 


$10 for an Idea 


‘ACH month Porutar 

SCIENCE MONTHLY 
awards a prize of $10, in 
addition to regular space 
rates, for the best idea 
sent in for motorists. The 
winner of this month's 
prize is D. L. Siverd, 
of Commodore, Pa., 
who suggested the garage 
door clearance device 
in Figure 1. Other conti 
butions published are 
paid for at the usual rates. 
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TUNE IN! 


ERNO RAPEE and the 
‘MOBILOIL ORCHESTRA. 


‘of 55 pieces every Wednes- 


“What ie you notice first 
about the New Mobiloil?” 


Motorists answered: 


“It lasts longer’ 


When the New Mobiloil had been in use sev- 
eral months, we sent investigators to call on 
in different parts of the United States 
We wanted their unbiased opinion 
of this new oil. 


Our investigators asked: "What do you notice 
first about the New Mobiloil?” Motorists every- 
where answered: " Mobiloil lasts longer.” 

What is the significance of these three words 
“Mobiloil lasts longer”? Perhaps they sound 
unimportant at first glance. But as a matter of 
fact, they are the most significant words in the 
science of lubrication. For, in comparing oils of 
similar “body”, engineers have proved that the 
oil which lasts longest, also lubricates best. 


the New 


OF course, we already knew the New Mobiloil 
was the longest-lasting oil on the market. We 
had given it every scientific and practical test we 
could devise. 

‘Through all hours of steady speedway driving 
at an average speed of nearly 70 miles an hour, 
we conclusively proved that the New Mobiloil 
stands up better and lasts longer under every 
speed and condition of driving. 

This is why we can say to you: “The New 
Mobiloil will keep the first-year feel in your 
engine, lubricate your engine better— it lasts 
longer.” 


VACUUM OIL COMPANY 


Makers of high quality lubricants for all types of machinery 


a 


Mobiloil 


Keeps the first-year feel in your engine 


Fishing schooner model Bluenose built by Captain 
‘MeCana, master mariner and ship model expert. 


JOR those who are thrilled at the 

mention of the sea, the building of 

this small-scale reproduction of the 
famous fishing schooner Bluenase should 
prove to be an interesting and pleasant 
pastime. 

Ii you missed the first of these articles 
(..S.M., Nov. "29, p. 79), which dealt 
with the construction of the hull, you can 
obtain full size drawings of the completed 
model with details of each difficult part 
by sending for Blueprints Nos. 110, 11, 
and 112 (see page 110), 

faving completed the hull, we are 
ready to fashion and arrange the deck 
fittings. These operations should particu- 
larly interest those who love the sea, 
for in planning the deck our imagination 
can carry us to the original Bluenase 
with it spray-spattered deck and rail, 

The fittings and their respective places 
in the deck grouping are shown below. 

Hawse holes should be placed in the 
hull by boring 34-in. holes in such a wa 
that they come through the deck ai 
angle just inside the waterways. A rim 
ean be added by using gesso or other 
plastic material. 

Tn the bow of the model is a. samp- 
son post, 5 by J by Hs in., which has 
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The Stings, a8 shown, are correct in 


‘every detail snd 
made and arranged docs much towards making the mel an 


‘a square hole in the base to take the 
bowsprit. Near the top, on the forward 
side, is pivoted the arm for the windlass 
brakes, and above this is the bell, which 
can be made from a pin and a drop of 
solder filed to shape. 

The windlass barrel has wide cogs in 
the center in which the pawl catches, 
small cogs for the ratchet of the brakes, 
curved barrels for the chain, and a smaller 
drum for the ropes. The uprights can be 
cut to shape, bored for the barrel, then 
split with a! knife and glued together 
again around the bearings. ‘The extended 
ends are bored for the pin points that are 
uused to fasten the windlass to the deck. 
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Furnishing the 
Bluenose Deck 


Second Article in a Series on 
Building a Schooner Model— 
Blueprints Are Available with 
Complete Full Size Drawings 


By E. Anwrrace McCann 


the accuracy with which they are 
‘tiracive snd perfect miniature: 


‘There are eight 34-in, deadeyes on each 
side of the hull as shown in the deck plan. 
The forward ones are level with the 
masts at the deck level and are set close 
to the rail cap at 34-in, intervals. ‘The 
deadeyes are held down with chain plates 
having no channels. ‘They can be made 
by twisting fine wire around the dead- 


‘caps and nail the plates to the hull with 
bank pins. The chain plates are painted 
black except for the white stripe. 

‘The companionway just aft the fore- 
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THE inevitable jolts and jars 
of shipment and handling can't 
budge the elements in an 
Eveready Raytheon Tube by 
much as a thousandth of an 


inch, Their accurate spacing, 
which assures maximum per- 
formance, is immune to these 
common hazards. 


Bveread 
‘Wetice me 
rs the foor 
e"sele ica sheet 
ing the top. 


POPULAR SC 


The 4-Pillar construction, 
which gives Eveready Ray- 
theon Tubes their remarkable 
strength, is patented and ex- 
elusive. With no other tube 
can you get all its advantages. 
If you examine the illustration 
at the bottom of this page, you 
will see the superiority of this 
construction. 

This is especially important 
in receiving tubes which have 
large and heavy elements— 
tubes such as the 224 screen 
grid, the 280 rectifier, and 
power tubes used for push- 
pull audio amplification, re- 
quiring perfectly uniform 
characteristics. 

People everywhere, using 
Eveready Raytheons in their 
receivers, report increased dis- 
tance, more power, better tone 
and quicker action. To get the 
most from your receiver, put a 
new Eveready Raytheon in 


“EVEREADY 
RAYTHEON 


NCE MONTHLY 


"ww AMAZING 
IMPROVEMENT | 


IN RECEPTION FROM YOUR 
PRESENT RADIO RECEIVER®« 


WITH NEW EVEREADY RAYTHEON 
4-PILLAR TUBES ° 


each socket. Your dealer has 
them in all types—includi 
the famous B-H tube for 
power units, 


NATIONAL CARBON CO., Inc. \ 


General Offices: New York, N. Y. 
Branches 


Feats int i 
Sine Eveready Bay 


mast is a block of wood, cut as shown, 
the front having a door and the sides 
being paneled. It is white with browa 
door and pan 

"The skylight alt the companionway is 
above the galley; it, too, is fashioned 
from a block of wood’ and painted white. 
‘The six small squares are glass, for which 
celluloid or photographic film may be 
substituted, 

‘The fore and main hatches are blocks 
sloped slightly on top and rounded at the 
corners, with grooves in the top and 
tiny ringbolts made from wire rings fas- 
tened down with little staples. The 
oamings are white andthe hatches dark 

‘The cabin top is also made from a block 
of wood, the side lines conforming to the 
run of the rails, On it, to one side, is a 
skylight somewhat similar to the one for- 
ward. At the after end are doors and a 


slide. ‘The top, which overhangs the side 
alittle, is painted brown, while the sides 
iinted white. 
steering gear is a worm and screw 


affair inclosed in a box as shown. The 
shaft of the wheel lies to one side of the 
rudderpost and is at right angles to it, 
therefore not horizontal, 

‘The wheel may be cut from brass plate 
or celluloid, or made from wood with 
bras wire spokes soldered to a hub and 

aft, 


the wheel is the water butt, 
which is a cask shaped from a piece 
‘of wood and lashed to two cleats glued 
to the deck. A pinhead will serve as the 
bung. The cask cleats and lashings are 
all painted whi 
On either side of the wheel are the main- 
sheet bitts, which are nothing more than 
posts with pieces of flat metal driven 
Through ther. 
‘The grating is a delicate thing to make 
properly. ‘The best way is to take a thin 
iece of hardwood and make saw cuts 
Fattway through, where’ the crossbars 
are to be; then make long cuts length- 
wise, cutting through where the holes are 
to be. Cut strips of wood to fill the cross 
id sandpaper smooth. 
‘The grating effect may be simulated, how- 
ever, by varnishing the wood and draw- 
ing in the holes with India ink 
"Two nests of six boats each are carried 
by the Bluenose. Each nest is made in 


Preparing 


\NY_kinds of paint coatings for 
cement floors are now on the 
market and are very efficient in 

that they act as an attractive finish for 

the floor and also protect the surface to 
some extent against the ravages of wear 
in the -form of powdering away and 
cracking. 

In preparing a oor for a paint coat, 
care must be taken that the surface is, 
free of any dirt or grease. Grease spots 


can be eliminated by scrubbing the floor 
with a strong solution of washing soda 
and water after first cleaning up as much 
as possible with benzen« 

‘Cement floors are likely to show streaks 
of alkali. This coating should be removed 
ox neutralized before the pant is aplied. 


0 do this icugause a 
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cone piece by cutting it to the main out- 
line, cutting V-shaped grooves at the 
sides and ends, and hollowing out the 
upper dory and giving it three seats and 
little stem and stern seats. “These nests 
are lashed to cleats fastened to the deck 
and at least the upper ones should have a 
Joop of rope at each end to facilitate lit- 
ing the boat outboard. The boats are 
brown outside and white inboard. 

The holes for the masts and bowsprit 
next can be bored. The rin. hole for 
the bowsprit will have to be very carefully 
made. A small hole should be drilled first 
and then a larger one made. 

The hole for the foremast, % in. in 
diameter, is 43¢ in. from the stem; the 
hole for the mainmast is 43 in. farther 
aft. The foremast rakes back at an angle 


of two in fifty, the mainmast at three in 
fifty 
‘The fife rails surround the masts. ‘The 


forward one may be a shade smaller than 
the main, Glue two square posts into the 
deck forward of the mast as shown; to 
these fit a D-shaped piece for the rail, 
supported abaft the mast by tumed 
posts. Then make an oblong piece with 
square holes in it to fit over the forward 
posts. On the outside of each post there 
isa cleat which should have a sheave 
(wheel) in it; pins hammered flat. will 
serve for these. 


MAIN FIFE RAL 


Belaying pins are held in these rails 
fas shown, eight in each. 

tuned from brass wire or bought ready 
made, or plain pins may be used. Paint 
the rails and pins white, Almost under 
the main fife rail are the pumps. 


FTO THE ttle lkhead at the break 
of the deck and to the deck forward 
of the foremast are fastened cleats for 
the foresail and staysail sheets, Nail as 
well as glue them because they have to 
stand a strain. 

Right aft, at the position shown, are 
the main shéet shackles (see deta). "The 
shackles and rings project through a slot 
in a board, just under the level of the 
upper cap rail. All of this is white. 

‘Our schooner will carry two anchors 
fon the foredeck. One is a regular harbor 
anchor with a loose stock, as shown on 
the deck plan, the shank being about % 
in. long. ‘The other is a sand anchor for 
anchoring on the banks. It is longer and 
slenderer with wide palms. Tt wil not be 
lashed down on deck like the other, so is 
lashed with half of its wooden stock over- 
board, as with deep-sea ships. The heavy 
anchor has a short chain cable, the sand 
anchor a long one of rope or wire. 

Next month we will proceed to set 
up the rigging on our schooner. 


and Painting Concrete Floors 


lution of four pounds of zine sulphate 
dissolved in a gallon of water. If the 
floor is at all damp the zinc sulphate wil 
not be effective in neutralizing the alkali 
so it will be best to use instead a solution 
made by mixing one pound of Suoslicate 
‘of magnesium in one gallon of water. 

Before applying the finishing coat in 
the form of paint, be sure that the floor 
has thoroughly dried, because any traces 
of the washing solution will end 
the painting coat. Also remove all crys- 
talization from the surface, as the en's 
tals will tend to cause cracks and scale in 
the paint. This can be done by brushing 
the surface thoroughly. 

type of coating is made of cement 

‘onalime base. This is also used on stucco 
and concrete walls. As it must penetrate, 


it cannot be used on top of concrete 
previously finished with oil pai 

If a concrete surface is first prepared 
with any one of the standard cement sur- 
face hardeners, which will eliminate what 
is called “‘suction,” any first-class floor 
paint or enamel will serve. ‘There are on 
the market, however, several. specially 
prepared floor paints of the oil and var- 
nish base type that will give better serv 
ice than the paints intended for use on 
‘wood oors only. Paints on floors are 
Subjected to extremely hard usage and 
those covering cement floors even harder 
wear, since the cement does not offer the 
Cushioning effect that wood does. 

‘Cement floors can also be treated by 
applying one coat of surface hardener 
and then ¢ of floor wax.—G.W. 
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How to File Circular Saws 


Told by the World’s Foremost Makers of Saws 


ISSTON Circular Saws, and all other Disston 
‘Saws, are made of Disston Steel, from Disston’s 

own steel furnaces. ‘The cutting qualities of this steel, 

and the skill of Disston craftsmen, made Disston the 

world’s foremost saw makers, 

‘You want Disston Steel in your circular saw. There 


keener cutting edge; cuts easier, and stays sharp 
Tonger. In great lumber mills, Disston Circular Saws 
are standard equipment. You will find that you, too, 
can do better work if you use only Disston Saws in 
your home workshop. 

‘Ask for Disston! Circular Saws and Band Saws, 


iis no substitute for it, ‘This steel takes and holds a 


Hand Saws, Hack Saws, and, of course, Disston Files, 


Wood Worker 
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ie 
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70 sharpen small circular mes, you need filing 
‘or vise; the proper files, and a maw set, oF an an 
Kammer, to speing the teeth.. The Disston No. 7 Circular 
Saw Filing’ Vise is handiest, taking saws from 4” to 16°. 


rip saws use Disston 3 
und ecge. 


Handiest of Pocket Levels 


stone lightly against topsof teeth unt 
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DISSTON 


Makers of “THE SAW MOST CARPENTERS US 


Disston Combination Saw: 


“het Crete Sam, known a Sgn 
Tension Siwy doen nee 


aod tering cally well Tes 
‘Sther fet eround for general work or bale 
oon Stine 


fhin, with fine teeth. ‘The 8” blade, 17 pants 
teil mot popalar, $1.0 


Henry Disston & Sons, Inc, Philadelphia, U.S. A. 
(ds Canada, airess Heary Dinton &e Sons, Lud, Torosto) 
Beg] Perse atin on Circular Saws and other hla data. 
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Hints on 


By HENRY SIMON 


HEN a mechanic is famili 
with the theory of hardening 
tool steel (see P.S.M. Nov.'29, 
. 94), he naturally” asks two 
questions: "How can T obtain the neces- 
sary practice in judging the hardening 
colors? What is the best method of 
arranging the equipment and carrying 
out the operat i i 

This artic 


Start with two dozen small pieces, a 
of the same size and shape as at A. 
‘one piece at a time, attentively watching. 
for the change, and quench in water just 
as the piece scems to gain color aga 
‘Test the hardness with a file, 
at B. If itis so hard that # 
ut i, try quenching the piece at what 
you consider a slightly lower temper- 
ature. ‘and continue going 
down with successive pieces until the 
just cuts with difficulty. A shade abo 
this is the proper quenching temperature. 
‘When about half the pieces have been 
hardened in water, try the remainder in 
cil. ‘This time the “heat addendum is a 
little harder to judge, because it starts 


Heat 
Treating Steel‘ 


How to Acquire Instrument- 7 
Like Accuracy in Judging 
Hardening Colors—Tricks 
in Controlling the Process 
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about 100°F. above the end of the critical 
range. Remember that, other things 
equal, it is not possible to get the same 
steel quite as hard in oil as in water or 
brine. Although it is poor practice to 
harden steel more than once, it will be 
all right to use such test pieces over 
‘again three or four times, provided they 
are cleaned with coarse aloxite cloth 
before each use. 

With a few hours of steady systematized 
practice you will be able to judge just 
when the critical change takes place. It 
then remains to develop the judgment 
necessary for determining the heat allow- 
ance for work of various sections. Here 
again, practice may be made short and 
cheap by making up several sets of 
graduated trial pieces, something on the 
order of those shown'at C. Follow the 
same procedure as before, and it will not 
be long until the eye will have obtained a 
fair judgment of what 
the proper quenching 
heat for any particu 
lar piece of work 
should be. 

Since steel loses its 


Se a] 
HAL HARD: bay 
quencnen Ab [Tog 


Frm 


magnet jus 
critical 
tion is completed, a 
magnet may be 
as a help in ascer- 
taining it. With 
proper handling, this point can be deter- 
mined with all the accuracy of a costly 
instrument, as indicated at Fig. 2-4, At 
Bis illustrated a more convenient device 
small bar magnet hung from the end 
‘of a brass rod. As the steel emerges from 
4 black-red heat and begins to brighten, 
the magnet is repeatedly approached, each 
time being quickly withdrawn, until it is, 
found to be no longer attracted. Such a 
magnet is a valuable aid to the beginner, 
and indeed is always a, good check to 
have on hand. It should, however, be 
used only as a check 

‘Learning to harden by eye is a meaning- 
less term, however, unless the eye is given 
a fair chance to tell heat color. ‘This 
jor one thing, that the oven must 
be shaded as carefully as a lathe or miller 
should be lighted. ‘The oven should be 
located in some corner of the shop where 
the light is subdued. Glary, 
whitewashed walls and un: 
shaded windows near the oven, 
such as in Fig. 3-4, should be 
absolutely avoided 

‘As indicated at B, there 
should be nothing to distract 
=| the eye, no matter whether an 

oven or a flame is used for 


hardening. As. the critical 
range is approached, the eye 
should be kept confined to the 

fire and the shaded surround- 

ings. Last but not least, light 

ret te Codlitions must be right in the 
fence. This part of the problem will 


take care of itself when the 

heating is correct. Generally 
speaking, heating is right when it is slow 
and uniform. When a cold oven is $0 
heated, all parts of the interior will red- 
den evenly. The appearance of a fiery fog, 
when the oven is at or near red heat may 
be evidence of either incomplete combus- 
tion orof too fast heating. When properly 
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not 
just making things -- 


Nor just making things, but 
making them right—that's the big kick you get out of your 
shop down cellar when you work with Starrett Tools, 

Each of the Starrett Tools shown here—and many another be- 
sides—should be in your tool-chest. They are accurate, practical, 
dependable. 

Write for Catalog No. 24 “W” showing over 2500 Starrett Tools. 
‘Your dealer will be glad to show you the tools you select. 
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fired, the atmosphere in the 
oven should be entirely clear 
She Ss the sve ale 
irst begin to show color, anc 
it should remain clear 
throughout the heating. 
When thus heated, — the 


quenched work will show no 
appreciable amount of scale 


6 to exercise fll jugment. 

Property done, the heating 
should ordinarily produce a 
simultaneous: temperature 
rise in all parts of the work. 
Uneven heating may be of 
two kinds, that due to defec~ 
tive heat distribution in the 
at A, Fig. 4, and that 
ing from too rapid rig 6 
heating, as at B, where the 
heat in’the oven'is uniform, 
but the slender portions of the work can- 
not carry off the heat at the same rate as 
the heavier ones. Often the one trouble 
is due to the other, because the forcing of 
the fre causes the oven to heat uneven! 
Whatever the cause, the effect is equally 
bad; some portions of the work go 
through the critical change at an earlier 
moment than the others, as seen at C 
and are therefore bound to be above of 
below the proper quenching temperature 
at the moment when the remaining por- 
tions are right 

The results inthis event are pictured at 

D and E. In the piainer kinds of work, 
‘such as the stud at C and D, there is the 
choice of either quenching at the temper. 
lature of the body and getting the head 
impetcly hao of quenching a the 
temperature of ‘the head and ha 
Coarse and weak grain in the body. “The 
case is worse with the die at , where 
there is a soft spot at ¢, weak grain and 
hardening cracks at 0, and probably de- 
formation of the de shape: 

is brings us to a point which is gen- 
erally little understood. While it may be 
entirely correct to introduce a piece such 
as the almost solid bar a in Fig. $ into a 
red-hot oven, it will not on any account 
doo fallow the same procedure with & 
iece having slender pro- 
Fectons ike. Unless 
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portions will therefore be hotter than the 
Fest of the piece, and they will have been 
subjected to injurious soaking long before 
the piece is quenched. Such work should 
therefore be slowly brought, up from a 
black or black-red oven, as indicated at 
. Itis certain evidence of beating if a 
thinner portion of a piece shows even a 
slightly higher heat than the rest 
pieces on the order of é, 
nevertheless, desirable at times to apply 
the heat unevenly. Several more pieces 
on a similar order are shown at A in Fig, 
6. Such intentional uneven heating is the 
exact reverse of that which ordinarily 
takes place. Where a part is of some size 
and of decidedly varying section, the 
problem insofar as quenching is’ con: 
‘cerned is really the same as if there were 
rent parts each requiring a 
idendum.” A charac 
teristic case is illustrated—where it is 
desirable to heat the thin flange to a 
lower temperature than the heavy body 
The desired result can be properly 
accomplished by placing the tool with the 
flange di a shallow ring that will 
partly shield it from the heat, as at B. 
so that the tool in quenching shows adil 
ferential color something like at C 
At Dis shown a similar plan applied to 
part a. Such a part with 
blind hole, by the way 


the fire is unduly forced, 


should be quenched so 


the work at B will be = 


fs to avoid uneven hard. 


able to convey the ini = 


ening. At E, finally, is 


suggested a simplerough 


heat fast enough 
to the internal portions. =| 
With piece b, however, 


and-ready way that is 


sometimes useful in parts 


the thin portions are = 


which cannot be conven- 


bound to flare up ahead 


fently shielded. This 


of the heavy ends. These 


consists ia removing the 


work partly or whol 
from the fire several times for a bi 


at 
result is the desired temperature and 
‘equal hardness of both portions. 


ed. With skillful handling, the 


‘This is the twelfth in a series of 


Kinks thar kp ite 
‘often difficult jobs around the shop. 
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Annealing Large 
Size Castings 
UILD a forge fire to the 
pth in, Break the 
coke up into small 
place the work on top of this 
Ind build a. fre-brick wall 
around) it, Next, fil in the 
Spaces between the wall and 
ite work with smal pieces of 
‘charcoal. Heat the material 
‘init 
the charcoal is fully ignited 
id keep the charcoal burning 
until the work becomes rede 
Hot. Heat the work for about 
fone hour and ki 
Covered vith charcoal 
allow the fre to die down and 
the "work to. become cool 
Howly.—-Grouck Scum, 


rachinery and 
hatte | 


be drilled 


‘dvi tends to yo to 
the center, whi 4 
in revolving Wt 


when grinding a rea 
inva piece of scrap 
cheek the hole. | 
Do not depend on the tool- | 
ee || 


of your tools 


work 
Loosen the ehuek jaws when 

finishing a thi 

not be round 

through. 
Grind a few grooves in a 

hardened set screw to use 

tap for cleaning out holes—as, 

for example, holes in a die that 


better results, especially “0 | | 


ing or it may 
when you get 


were packed during the heat 
A small pocket mirror is a 
handy toot. 
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Range 0 to 1” by ten- 
thousandths of an inch. 


A better way to read 
ten-thousandths | 


The new Brown & Sharpe Micrometer Caliper No. 24 
measures direct by ten-thousandths in a new, easy way. 
Ten-thousandths can be read as easily and positively as 
thousandths on an ordinary micrometer. Notice the 
widely spaced graduations on the lower thimble where 
the ten-thousandths are read. 


Compact in design, easily used, easily read—there are 
no gears or intricate mechanisms to get out of order. 


Ask your dealer to show you this new micrometer or 


write for circular. Dept P.S. Brown & Sharpe Mfg. ‘ 
Co., Providence, R. L, U.S. A. 


BS 


“WORLD’S STANDARD OF ACCURACY” 


BROWN & SHARPE TOOLS 
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on 


PORTER’S 
Portable 
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HE curved out- 
these 
attractive hang- 
ing bookshelves make 
aan ideal problem for 
studying the use of 
the motor-driven jig 
In earlier aiticles, 
the writer has told 
how to use many 
other home workshop 
machines, illustrating 
the processes in each 
case by some piece of 
furniture. ‘The book- 
shelves chosen for the 
present example will 
prove an addition to 
theliving roomorden, 
‘or, indeed, may be placed 
room to hold artistic p 
pottery 
In choosing the type of wx 
much depends on the finish 
would bea cheerful color 
ing with the color scheme of the room i 
which the shelves are to hang. Whit 
wood, or even wood taken {rom packing 
cases may be used, if close gral 
Step No. 1—Making 
the Patterns. On a sheet 
of heavy cardboard 5 by 
31% in, lay off in, 
squares,” and, from’ the 
working drawing on page 
96 plot the curves. Cut 
along the outline with 
scissors. In like manner 
lay out and cut the hes 
piece on a sheet of ca 
board 5 by 163¢ in 
Step No. 2—Getting 
Out the Stock. On the 
jointer, join all edges of 
the various picces—the two sides, the 
headpiece, and the three shelves. 
Step No.3—U sing the Circular Sow. On 
the circular saw, rip the pieces to the cor- 


“Two types of fig wv mechaniams. At the left isthe crank 
‘motion and at the right the horizontal motion mechani, 
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How to Operate a Jig Saw! 


By 


Wirtram W 
KLENKE 


the 
Cut the ends off square 
making all the shelves the 
samelength. If youhave a shaper (shaping 
machine), use it for putting any desired 
molded edge on the front ofall shelves. Of 
‘course, you can easily round these edges, 
as shown, with a hand plane, 

Step No. 4—Using the Jig 


Saw.. Jig “saws are_ con. 
structed ‘on two different 
principles. The one ty 


works on a cam or eccentri 
with a little handle or crank 
‘on the side of the wheel con- 
nected with the saw; and as 
this wheel revolves, the han 
dle pushes the saw frame up 
and down, The maximum 
speed and power is possible 
with this type of construc 
tion. The second type is con 
structed with a horizontal 
sliding block or crosshead, 
hich moves the saw frame 
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with 
One of Those Chests ! 


A set of tools—what do they mean? To 
the boy—boats and airplanes and swords 
and heaps of shavings; to Dad—a work- 
shop—hours of interesting recreation 
with his boy; to Mother—comrade- 
ship for her husband and boy—flower 
boxes for the sun porch—and maybe, 
repairs to the cupboard door. 


Boys or men, the fascination is the same. 

Why not a'chest of Stanley Tools for 

them this Christmas? There are ten dif | 
ferent sets all packed in sturdy chests. 

From $10.85 to $90, there is one to fit | 
every purse. 


There are also twenty-five Stanley Plans 
giving step by step instructions how to 
make twenty-five useful houschold arti- 
cles. The book, “How to Work with 
Tools and Wood,” is a practical textbook and guide for 
tool users. Plans cost 10c each; book, $1.00. 

Your hardv.are dealer will be glad to show you these tool 
chests. Ask him for a copy of Stanley Tool Chest Catalog 

No. $35e or send to us for a copy. 


‘THE STANLEY RULE AND LEVEL PLANT 
NEW BRITAIN, CONN. 


STANLEY TOOL CHESTS 
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Maydoles... 


the big “feller” 


for rough, tough 
work, balance, power 
and strength built in. 
Claws have a grip like 
a bulldog’s jaw, pull 
the largest nail or 
mallest brad with- 
out slipping. Built to 
stand the hardest use, 


the little “feller” 
for model builders, 
radio fans—for deli- 


cate, 
work. 


fussy 
Perfectly bal- 


anced, face and sides 
crowned just enough 
so 


you won't mar 
ur work, built for 
men who know tools 
and like to work with 
good ones. 


tools and the work you do, 
you'll want these Maydole 
Hammers in your set. Ask 
your dealer to show you the 
‘size and weight you like. 


If you take pride in your 


Write usfor afree copy of Pocket Hand- 
book 23"B" containing much handy 
information. 


aydole 


Waters 


‘The David Maydole Hammer Co.Norwich XX 
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Some types of portable jigsaw motors can be easly 
‘inmantind and effectively ued as electric hand il 


up and down by means of a crank miecha- 
nism. The action of this type is smooth- 
running and extremely quiet T 


‘The table of the jig saw is set to an slightly rounding all sharp edges. ‘The 
angle of 90 degrees in order to make a piece will then be ready for the finishing 
square cut. Insert a rather coarse blade operation 
in the frame, seeing that the tecth point Step No. 11—Finishing. Apply one 


down. Now adjust the finger for holding 
jown the work to the proper thickness. 
‘You will have to work in from both ends 
‘on account of the length of the sides; 
may even be necessary to do a little hand 
work if your machine will not reach to the 
center from both ends. It will pay you to 
do the jig-sawing very carefully, as it will 
eliminate a great deal of handwark 
‘Step 
Use a drum sander on all possible curves. 
Curves that are too abrupt for 
the sander must be smoothed 
with a cabinet file, followed with 
sandpaper. For’ some of the 
curves, a small spokeshave will 
help a great deal; and on the con- 


—Smoothing Up the Edges. 


for at least five hours, carefully remove 
any excess glue that 


coat of thin white shellac to all parts 
When this is hard and dry, 
thoroughly with No. 0 sandpaper. 
apply the desired color of lacquer, using 
a sprayer if available 


Of various manufacturers, is demon= 
Strating the use of many 


Yon and individual types. 


simpler method, though not so 
‘ood, for fastening the sides to the 
shelves, is to make butt joints and 
screw the job together with round- 
headed screws. 

‘Step No. 7—Turning the Orna- 
ment. Glue two pieces of stock 
together with a sheet of paper be- 
tween, making a piece 134 in 
square, and turn the ornament in 
the lathe. The purpose of the 
paper is to allow the splitting 
apart of the two pieces after the 
turning operation is completed. 

‘Step No. 8—Sandpapering. Us- 
ing No. 2 sandpaper, thoroughly 
sand all parts. Repeat with No. 0 
sandpaper. 

Step No. I—Assembling. Make 
a trial fitting between clamps to 
make sure that all joints it, Mark 
the companion pieces as they are 
to go together. Use plenty of the 
best glue and clamp the work 
tightly. Clean off all of the excess 
glue by throwing fine sawdust over 
‘the glue that oozes out of the joints 
and then scraping it off at once 
with your chisel. 

Step No. 10—Cleaning Up. 
Aiter allowing the glue to harden 


still emai 
then sandpaper with No, 0 sandpaper, 


sandpaper 


‘This article ix the fifth of a series in 
hich Me. Klenke, ‘the courtesy: 


new home 
Jorkshop machines of both combina 


vex curves and flat pieces, a 
sharp chisel is the best tool to 

use. A good cabinetmaker uses 

the file as little as possible. 

‘Step No. 6—Cutting the Dado | 
Joints. Place the two sides to- 
‘gether, being sure to have a right 
and left side. With atry-square, | 


TURNED ORNAMENT SPLIT 


IN HAE 


mark the location of the three 
shelves. Use a groover of the 
proper size and fasten this in the 
Circular save, i in. above the 
saw table. ‘Groove out both — | 
sides. Note that the grooves do 

not run to the front edge; this | 
means that you must raise the 


THiS MEASUREMENT MAY VARY 


stock up so as to start cutting at 
the right mark. A little hand- | 
work will be necessary at this 
point. ‘The end can best be 
Cleaned out by boring a yin. | 
hole with a Forstner 

make the holes 5 in. deep. 
rounded front edge of the shelf 
will fit the hole perfectly. A 


poe JOINT GED %%— 


| 


PRON NEW 


‘Auembly drawing of the shelves with the curved outlines | 
(SIS are ts be enlarge by Inving them out om Pa. sauares 
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! 
Boy 5* here’s a Million 
Dollars worth of Fun! 


EVERY BOY likes to see, and 
know why the wheels go round, 
Meccano answers every question. 


Setoparating J 
Huild je with Mconno 


“S dead easy making models with 
Meccano, There are more than 200 
itely machined parts—a part for 


© every purpose—of sturdy stect strips, 


with holes every half-inch apart; Brass 


Couplings, Nuts and Boits, Mini 
B Dunlop Rubber Tires and a 
‘other parts forming a perfectly inter- 
changeable mechanical system. 
There i simpy no end of fun with 


advanced, including 
every mechanical in- 
vention known to the 
engineering world. 
‘They all work like the 
real thing. What's 
more, these models ac 


tually operate when hooked up with 
al Meccano electrie motor, 
» 5 and 


If you want to become a famous 
Engineer, commence now. All model 
illustra:~t in our manuals are built 0 
‘correct engineering principles. 

FREE—The big Meccano booklet 
for boy engineers tells all about Meo- 
‘cano in words and pictures. You can 

hhave your copy free, 
merely by sending the 
names and addresses 
‘of three of your pals. 
Write them on a post 
card, with your name 
‘and address. Meccano 
Company, Inc Dent 


Reakatg Automobile Chamin 
iad it'with Sessa 


pal miniature Dunlop 


ee 


For 


Meccan 


POPULAR SCIENCE MONTHLY 


Decennen, 1929 


'HE latest 
developm 
of applied 

SCIENCE! 


New Gun Shoots 
Targets and Small Game 
without Powder 


The New 


CROSMAN 
REPEATER 


ent 


PLAY sereen that 
resembles a house 
and can be folded 


for storage when not 
use makes an ideal addi- 
tion toany child's Christ- 


sop problem 

itis almost indispensable 

as part of the kinder: 

garten equipment, the 

shop department can re 

ceive monetary credit 

for the work and ma 

terials that were used in construction. 

The screen illustrated is the design of 

Jonathan Bright, an instructor at the 

Academy High School at Erie, Pa, Tt was 

awarded first prise in the intermediate 

woodworking division of a national shop 

problems competition conducted by the 

Educational Department of | Porvtar 

Scrrxcr. Moxtuy. 

To construct the screen, any available 

lumber may be used, but much labor and 
Rint time can be saved by purchasing 1 by 
hagemae in. white pine in random lengths from any 
Ser convenient lumber or planing mill. If 

wall board is used to cover the framework, 
this can be ordered at the same time. 
Two sheets 4 by 10/t. must be purchased, 
although only one and a half sheets are 
needed. 

‘The first thing to do in constructing 
the three sections of the screen is to cut 
the wall board into four pieces, each 4 
by 5 ft. Then pieces of wood ate cut to 
length for the outside frame of each sec- 
tion, and are glued and nailed to the wall 
board. Ail of these pieces are placed even 
with the edge of the wall board except the 
bottom piece of the middle section, which 
is placed 14 in. from the edge. 
done to leave room for the band i 
is screwed in place later. The crosspieces 


Plena wed your 


FRED Boole’ deseribed above forming the top of the door and windows, 
Name the pieces under the windows, and the 
vertical pieces at the sides of the doors 


and windows, are then fitted and glued 


Play Sasean for Children 


and nailed in place in the order 
named. The three sections can 
be lightened considerably by 
covering the framework with 
burlap or unbleached muslin i 

stead of wall board, However, 
if this is done, it will be nec 
sary tostrengthen theframe, The 
corners will have to be mitered, 
lapped, or mortised and tenoned 
tthe other jon aso mor: 
tised and tenoned. ‘The cover 


ing should be lapped over the edge and 
tacked on the edge or the back 

The frame for the door can be cut, 
glued, and nailed in place next. In saw- 
ing out the door, leave 34 in, on all sides 
for clearance when the door is fitted into 
place 

The braces shown in the corners are 
made from the short pieces of 1 by 2 in. 
stock left after the framework is made. 
They are cut in a miter box to about 6 
in, long and are glued and nailed in place 
The sections are allowed to stand over 
night to xive the glue a chance to set 
before cutting in the door and windows, 

A series of $4-in, holes are drilled in the 
two comers’ diagonally opposite each 
other in the two window openings and a 
keyhole saw used to start the cut, sawing 
close to the frame. After the cutis started 
it is easy to complete the sawing with a 
crosscut handsaw. ‘The same method 
applies to the cut across the doorva; 
sawing out the door, be sure to saw 
to the pieces forming the doorway, leav- 
ing any surplus wall board on the door. 

"The center section has a piece of 34 by 
44 in. by 4 {t. band iron screwed to the 
bottom edge across the doorway to hold 
the two sides of the section rigid. 

"The door is hung withapairof ornamen- 
tal brass-plated hinges, although any 
available hinges or butts may be used. 
Two stops are glued and screwed to the 
inside on one side of the door frame to 
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Combination 4-inch Jointer and 
8-inch Circular Saw Unit 


less oy weed set 


8-Inch Circular 
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“Delta’”’ Electric Handi-Shop 


Accomm stowed, Wartater or erafomen octding lt 
‘Sewing, Wood Termine, Serell 


” 


sGrinding and Dung. 


daily labors or spare-time hobbies 
—are delighted with the sturdy 
construction, splendid efficien 
and moderate cost of Delta equi 
ment. They appreciate keenly such 
‘exclusive constructional features as 
the Patented Tilting Tables, Auto- 
matically-oiled Bronze Bearings, 
Heavy U-Shaped Lathe Bed, Circu- 
lar Saw Raising Lever in the Handi- 
Shop—the new Welded Steel 
Stands, Graduated Fence, Practical 
Rip Gauge, Graduated Miter 
Gatige, and the convenient arrange- 
ment, in the new Delta Jointer and 
Circular Saw Units, which can be 
used with your motor, if desired. 


10 Day Trial 


Easy Terms 

For complete details and full description 
Of the new 1050 Delta ine, send coupon 
for FREE illutrated literature. ‘Shows 
‘many items of interest to those who work 
‘with wood. You will lara, also, how you 
fan try any Delta equipment for 10 days 
Under actual working conditions at our 
‘ak. Choice of three convenient payment 
plans. Mail coupon TODAY! 


DELTA SPECIALTY CO. 


DELTA MANUFACTURING CO, 
‘1661-67 Holton St. Milwaukee, Wis- 


ign — Dependable Qu: 
— Plus Many Exclusive Features — 


that’s what you find in every woodwor 
mark. Craftsmen, artisans, farmers, mechanics—all who use wood in their 


ing unit bearing the Delta trade- 


New “Delta” 
MOULDING CUTTER 


Cuts Over 50 Moulding Shapes 
‘With Only 4 Sets of Blad 
High speed blades produce over 
‘ute per minate ot 8500 PR Blndee 
‘equite no individual najustment. Quik: 
ieand easily locked position. Spe: 
lal galde fence. Unusually low’ price, 


in'of 10 Day" Trial Offer and | 


F 
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(ee 


hit 
your plant ? 


Let “Red Streak” Hack Saws 
prove they out-perjorm any 
blade you've ever used. 


Wate you nave a 
metal eutting job, you want it done 
as quickly and as easily as possible 
+++ You want the easiest and fastest 
cutting hack saw on the market. 


You want “Red Streak” Hack Saw 
Blades! Mechanics in all types of 
trades praise the improved cutting 
qualities in “Red Streak” Blades. 
Electric furnace steel makes “Red 
Streaks” wear-resisting. Evenly set 
teeth make the cut go straight. 
‘They're made for those who handle 
ahack saw roughly. 

‘Test the “Red Streak” in your hack 
saw frame and you'll be a booster, 
too. Look for the blade with the 
red end. 


SIMONDS 


SAW AND STEEL COMPANY 
° FITCHBURG, MASS. 


“The Sax Makers” 
Faablished 1033, | 


Branch Ofees and Service Shops in Principal Cites 
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| prevent the door fromswing- 


ing in too far. A small wood 


button isscrewed to the out 
side of the frame to keep the 
door closed when the screen 
is folded for storage. A ' 
small knob is also added to 
the outside of the door. 
‘The three sections are 
hinged together with dou- 


bleacting screen hinges to 
allow for the proper open 
ing and folding of thescreen. 


The effects possible 


painted to harmonize with 
any desired color scheme. | 
‘The door frame and the 


window frames can be 


painted ina darker color to | 
give a realistic effect. | 


Another possibility is to 


paint bricks, shingles, or - 
weather boarding on ‘the 
walls, Small flower boxes 
for the outside of the win- 
dows and cretonne curtains 
| on the inside of the windows give a 
Pleasing effect. 

The colors of the paint, cretonne, and 
other decorations are necessarily left to 


HE attractively embossed billfold 
illustrated could well be included in 
any list of Christmas gifts. It ac- 
| commodates both the new and the old 
| size bills and can be made by the easy 
| and effective method of embossing pre- 

viously described (P. S. M., Nov. '29, 
p. 102), 

The 4 by 8 in. piece of leather for the 


part rem e 


| eae 2 


‘Embossed Leather Billfold 


al taste of the builder of the 
a little thought and. plan- 
ning a realistic and attractive effect can 
be obtained, 


front or outside of the billfold should be 
tooling calf, which can be bought at any 
large leather store. If tooling calf is not 
available, any of the better grade leathers 
to be found in the ordinary shoemaker's 
shop will serve the purpose, 

In addition to the leather for the front 
piece, one piece of thinner stock, 8 by 9 
in, will be needed. This may be of any 

Teather of ordinary. thick- 
ness, lining calf or kid being. 
the best suited. ‘The color 
of this piece should match 
fairly well the outside of the 
fold. 

Patterns are cut from 
paper to the shape and size 
‘of each piece, as shown in 
the drawing’ at the left. 
Leather then can be cut to 
the patterns and fitted to 
bbe sure that they are cor- 
rect in size, Piece No. 1 
should be large enough’ to 
take care of shrinkage 
when. the leather is wetted 
for. the embossing 

‘Several of the edges, as 
shown in the sketch, 
be skived or thinned 
knife as indicated in. the 
cross section on page 102. 

"The seams that hold the 
inside pieces in place can be 
sewed on a sewing machine 

“The embossed design may 
be as simple or as complex 
as you wish, The design 
shown is of the modern 
typeand is very simple, and 
i can be made still simpler 
by omitting the diagonals. 
8 piece of battleship lino: 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


Decrwmen, 1929 POPULAR SCIENCE MONTHLY 10 


ill ith E 


n hoys / 


now ee fa Liner 


BLLO NOYS! The bey 
shapes FAL 
HARING Nob EMEC: 

TOR for Christman wil 

tothe fal of the town When 

Sou've bule'your Sloot mel 

‘ier. 


The Trail Blazing No.8 A 
Set That Bullds the Zeppelin, Th inn sip ef the skin ened of ier 


Raid Ba caiion ict al she part tthe Senatonal No. Erector. 


Sensational No. 744 “esr! Builds the Chassis $15.00 
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For Model Boats 


PLASTIC WOOD 


(Reg. U. 8. Pat. Of) 
For Making Blocks 
Blocks and Deadeyes can be readi 
moulded with the fingers, right into 
the stays if desired, and the holes 
wc ‘with ease. before the Plastic 
food hardens, without danger of 
chipping or splitting 
Sealing Bulwarks 
Use Plastic Wood to 
build up, inside or out- 
de, whee the, bs 
wake do moe que 
the rabhet 


Mast-Head Caps 
are easily made and 
securely fastened with 
Plastic Wood. Sand 
them smooth after 
hardening. 


Figurcheads 


Much ingenuity ean be 
shown by shaping Plas- 
tie Wood to intricate 
reheads. After 
hardeningitcan be fur~ 
ther worked wich toole 
without chipping oF 
splitting. 


Wood ardent to rapily 
hands a eool, use Plastic’ Wood 
Solvent. fa 25 and S0-cene cans 


Handles 
like 
Putty 


At Hardware and Paint Stores 


ADDISON-LESLIE COMPANY 
322 Bolivar Steet Canton, Mase 


eum, exactly thesize of the e 
billfold, is used for the die. Fr 
‘The design is laid out on the El 


face and carved in very low 
relief. If the carving is done 


with a penknife, the back- 
ground should be gouged 
‘out in chunks, leaving the 
‘carving rough’ and_pebbly. 
Some wet paper impres- 
sions should be made first 
to make sure that the result 
is just what is desired. The 


- LINE OF LACING 
4 2) new sizep ous poses 


leather is then thoroughly 


wetted and pressed 
the die by using a vise or 

Dress, as shown, 

‘When the embossed sec- 
tion has dried thoroughly 
and the various edges have 
been skived, sewed, and fit- 

| ted where ‘necessary, the 
parts are cemented in place 
with ordinary rubber ce- 
ment. Care should be taken 
to be sure that the cement 
is placed only on the edges. 

The billfold is now ready 
to be laced. The holes for 
the lace are punched with 
‘an ordinary nail set or 
leather punch through all of 
the thicknesses of leather at 
once. 

‘The lacing is usually 
kangaroo or wallaby skin 
cut as shown, but any thin 
leather will serve the pur- 
pose; even the leather salvaged from an 
‘old pair of shoes or slippers may be used. 
The correct width of the lace is about 
and should be cut to a length 
of about six times the combined distance 
around the billfold. To flatten out the 
lacing, the laced fold should be hammered 
along the edges, and then shellacked to 
make it stiff, 

If a colored effect is desired, the color 
may be applied over the pebbled surface, 
wiping lightly until the desired tone is 


HE. most important tool in model 

airplane building is a sharp knife. 
Some model builders prefer using a safety. 
razor blade, feeling that it is sharper and 
therefore more efficient and quick cutting, 
This is very true, but it also presents the 
ever-present danger of a badly cut finger. 
A knife is much to 
be preferred, and if [ 
sharpened fre- | 
quently in the man- 
ner to be described, 
it will perform every 
cutting job quickly 
and accurately. 

In sharpening @ 
knife, hold the stone 
in the palm of your 
hand, put_a few 
drops of il on it, 
and place the knife 
blade, cutting edge 
flat, on the surface. 
With a gentle rotary 
motion, rub the 
blade on the stone. 


lane. 


"Seve 8 rn eoces 


Sharp Knife Aids in Model Plane Building 


Toy Plane with Controls 


EYER, hanale 2 joy stick? 
you happen to be a 
bog pecietnir shay whee 
father likes to help you build 
things—you will be able to do it 
next month. An article will be 
published in the Janus 
Keaue of POPULAR 


MONTHLY telling how to con- 
struct 


good-sized toy airplane 
where you ean sit and 
ork controls just as ina real 

‘And a model mounted 
front will bank and. turn 
im response to every movement 
of your joy stick and rudder bar. 


NGA #0" FOR 


m= 


8 Rene Note 
ess Buty 


Any oil or flat artists’ color 


obtained. Any 
‘may be used, if thinned down with gaso- 
line or benzene. 

the. whole billfold when completed ig 
carefully waxed with a good grade of 
ordinary floor wax or shoe polish in order 
to provide, . smooth, fnithed-ooking 


ce —F, Crarke Hoi 
‘This is the second of a serio of ar- 
ticles by Me- Hughes dealing with ap- 
plications of this new, easy, and ef 
fient- method of embossing leather. 


When the blade is free from nicks, it 
should be whetted on the smooth side of 
the stone until it begins to stick as you 
rotate it. “The blade is now ready for 
stropping. 

Place the blade flat on a leather strop, 
the cutting edge toward you. Stroke the 
blade away from 
you and at the end 
| of the stroke give 
| the blade a half 
tum and draw it 
back ‘toward you, 
Just turn the wrist 
until the edge of the 
blade points opy 

to the direction 
of stropping. 
i Three or four 


minutes of rapid 

stropping will be 

je. Try the 

ade by seeing if 

it_ will slice paper 

without tearing it, 
. W, JACKSON, 
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NATION-WIDE CONTEST TO ENCOURAGE APPRECIATION 
AND PERFORMANCE OF MUSIC BY THE YOUTH OF AMERICA 


Eminent musicians and educators, civic authorities 
and leaders of public opinion have been so eulogistic 
in their praise of the harmonica as a means of foster- 
ing in the youth of America a proper appreciation of 
things musical, that a nation-wide contest has been 
inaugurated to intensify the already keen interest of 
American youth in this universal musical instrument. 


ERE is your 
opportunity 
towina valuable 
izeandtohave 
lenty offen whiledoingie. 
his is a contest for every 
boy and girl—and there 
aremorethan fivehundred 
fine prizes to be awarded. 
Regardless of how old you 
are, or in what grade at 
school you are, you all 
have an equal chance to 
vine of theprizes. The 
i will take all thisinto 
‘consideration when mak- 
ing their decision. 


The contest is for the 
best compositions on the 
subject: “My Experience with the 
Harmonii 


Tt is easy to enter this contest. 
Every boy and girl under eighteen 
years is eligible. Youdon'teven have 
to buy a harmonica to enter this con- 
test. You don’t even have to own a 
harmonica. Even if you have never 
tried to play a harmonica in all your 
life, you can compete for a prize. 


‘the models shown ahowe, and cannot obtain them from 
iter onder by mai ove Pa, on rece 9] moe} 


HOHNER 


Harmonicas 


Wf zou: 


H zo die co perch 9 


reso thal be 


BOYS and GIRLS 


51000 in PRIZES 


Simply use the coupon in the corner below 
to ask for a Hohner Instruction Book so you 
can quickly lear fo play a tune on, the har- 
monica. The Hohner Instruction Book will 
give you a head start on the boys and girls 
who neglect to get one. 


Along with the instruction book, you will 
receive an entry blank and a harmonica 
catalog illustrating almost fifty models of the 
famous Hohner harmoni ie entry blank 
will tell you just what to do, and how to 

roceed in competing for the more than five 
wundred prizes which will be given away, 


FREE 


How to Enter the Contest TO EVERY ENTRANT 


Gone Elion, Date soa M, 


M. HOHNER, Inc., 114 E. 16h Street 


New York City, N.Y. 
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brings You 


Popularity 


HOUSANDS will 


gift chat brings you fun 
Srpopolarity end en 
iat chances fo. make extra money. Join a band 
Or orchestra. Is easy. Anyone who can whistle 
"tune can Tearn quickly. 
Easy to Play 
Saxophone, Cornet, Clarinet, Trumpet, Trom- 
bone—any band or orchestra instrument you 
Choose, Conn makes them sl. And Conns 
to lay. Chae of 
nner for quick progress, Easiestto blow, 
to finger, Easiet to playin perfect rune 
‘The res of more than 90 year experience 
And patented procestes of manufacture excl 
Ss Ly ‘ive Eo) ‘Conn — the 
teorlds largest maker 
Yee a gentine Conn 
Cont yu no more than 
fy 09 called and 
FREE TRIAL, Easy Payments 
‘Any Conn instrament sen for free vial in your 
wn home, Easy peyments if you wish 
Write for FREE BOOK 
Write now for fareresting bookler illustra 
tng ate model coor. Fell everyting 
nent Mention instrument. 
C.G. CONN, Ltd., 1232 Conn Bldg. 
Elkhart, Tadiana 


ONN 


WORLD'S LARGEST 
MANUFACTURERS & 
BAND INSTRUMENTS 
TG chen, 04,1253 Cone Bide Hhare tad. 8 
| Gite: Send enone dace 
pe Carne 
. H 
fa RED = 
Ciry. 5 
sentinel 
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Toy Woodworking Machines 


By 
M. CYLE 
SMOCK, Jr. 


tance, the lathe cost the writer a little 


over a dollar to complete, 

For those who wish larger drawings 
and more complete details, a blueprint 
hhas been prepared to show the actual 
construction of each part 


5 well as the 
This blue 
ied by sending twe 

Nc Moyrnity 
, New York, N. Y 
with a request for Blueprint No, '113 (see 
Page 110). 

The lathe has an over-all length of 14 
in., but the builder can increase it up to 
24 in, successfully, if desired. The spindle 
is held in bronze bearings, which are sp! 
to facilitate tightening when they | ecome 
loose. A model-T Ford front axle sicering 
indle body bolt was used for the spindle. 
As the bolt is 34 in. in diameter, it allows 
the use of standard chucks and faceplates 
such as are sold by many of the mani 
facturers of portable type woodworking 

In preparing the bolt, remove the bolt 


head just below the oil groove and smooth 
up the cut with a file, ‘The straps th 
hold the spindle bushings in place can be 
made from in. sheet brass or strap iron. 

In a small lathe of this type there is 
very little thrust, therefore a small brass 
washer placed between the pulley and the 
end bearing block will serve the purpose 
of a thrust bearing 

in setting up the spindle, great care 
should be taken to see that the bearings 
are in line and that the spindle is allowed 
to turn easily 

The dead center is of the lever con- 
trolled variety (shown in the illustration 
at the top of this page). The lever is 
made from a 34 by $6 by 8 in. strap-iron 
piece, and is held in place with in 
Stove bolts, cut off at the right length 
and riveted over. ‘The tailstock, which 
has a slide bolt for locking the stock at 
any position on the ways, is made from 
five pieces of wood: the two main pieces, 
the clamp for holding down the spindle 
bushing, and the two spacing blocks. 

Finish ‘the 

wooden parts of 
the lathe with 
two coats of shel: 
Jac and then en- 
mel to suit, 

‘The base and 
brackets of the 
drill press are 
cut from 34-in, 
wood while the 
frame is made 
of ein. stock. 
The table, which 
is supported. by 


to a diameter of 
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HERE’S A LIONEL ELECTRIC RAILROAD 
THAT ANY BOY CAN BUILD 


ba lll 


Lionel Elet 
from 


Starting Nov. 6th FREE: Don't dray nether in 


‘2 FREE 


HESE photographs tell the whole story beter than themotorthat may be removed inajifytaken spartandresssembled again. 
thousand wore, ‘They thom you how Ligne Model Hct Tinos nes Ui fase, "Thee "okaaie at 
‘in action! They picture the reallam of these remarkable locomo- _p, Alto see the new saps loss, he 
in ation! ‘They picture the realism of these remarkable locome; Raila” are the most powerful model electric locos ever bul. 


tains and accessories this Christmas Remember, to, that Lionel trains can be controlled and operated by 


With sch « Lionel Electric Rail SSlatyen to caren, reverse ot 
road you learn many of the details ‘witch your trains at apy distance 
of actual aroading, for’ Lonel from the track. 

failroad Systems are true-to-life Z ‘ 
models of the big railroads of the ati feo ereleg velit 


= sora ea Lt oi 
veteampedsente ELECTRIC TRAINS = seulestams totic Cor 
Mic Lleel BA ise” MOE LAMROAD ACCESSONES « “tauTVvOLT- Maveromns| Enea! Ree Yor Cy 


THE LIONEL CORPORATION, Dept.D, 15-17-19 East 26th Street, New York City 
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N PRETORIA Oe) 
otioctoes 

ever before 


—~such 


STRENGTH 


in a screw driver! 


1 es lh 
al head 


‘he 
broad seth rls 
Shey ine blows 

“Yeu can ry with 
3. Rostepe tone 


Yor chin 
ithe wana 


4 
Seeees onl cone 
Sept Sent 


a 


the Bridgeport I. ‘Cron one 
fota stronger, we would—but we 
can't! Skilled workmen tell us 
they have never seen a screw driver 
1 powerfully built. 


at the transparent view, above 
fj about he retarkalse condition 
Of featuree—found in no ‘other sctew 
Grver, Then you will Lnow why expert 
frechanic pecicr the. Bridport 

Crown. And you will know 
Steud own this extraordinary tool! 
‘Ase your dealer texay to show you the 
Brkgepore Red Ceowr—entined by 
the bright ref esen atop dhe handler 
Whe sane spp you, order des. 


‘THE BRIDGEPORT HARDWARE MFG. CORP. 
Beidgeport, Connecticut, U.S.A. 
‘The Worlds Largest Makers of Serew Desert 


Bridgep port 


THE CHOICE of MEN WHO KNOW TOOLS 


| 
| 


244 in. ‘The two arms are made from 
¥in. strap iron and are bolted to the 
top of the frame as shown. 

Iron washers are put between the 
pulleys and arms to serve as bearings. 
On the inner sides of the spool pulleys 
is a disk of sheet tin, 134 in. in diamet 
which serves to keep the belt from run: 
ning off of the pulley. The shafts, on 
which the pulleys run free are made 
from Yin. nails cut to the right length 
and slipped through holes in the arms, 

‘The spindle is a }4-in. rod 424 in. Jong. 
Its bearing is made by first boring a 34-in. 
hole in the arm (spool) and afterwards 
‘greasing the spindle and centering 
the hole. Melt some babbitt in & ladle 
and pour it in around the spindle. In 
this way the bearing is formed right in 
place and around the spindle. 

‘The chuck was taken from a small drill 
of the hand variety that can be bought 
in many five-and-ten-cent stores. It is 
soldered and pinned to the end of the 
spindle. 

A coil spring is slipped on the chuck 
spindle, as shown, and serves to keep the 
chuck ‘raised when no 
pressure is applied to 
the knob on the top of 7] 
the spindle. 

“The circular saw uses a 
small, thin 254-in. diam- 
eter metal saw, since 
woodworking saws are 
not, ordinarily made in 
such a small size 

‘The bearing for the 
saw spindle is molded 
of Babbitt, metal in a 
wooden mold cut to the 
size and shape desired. 
With a fine-tooth hack 
saw, slot the front half 
of the bearing; this will 
offer a means of taking 
up the bearing wear. 
The spindle is a 54 by 
434 in. long steel ‘rod, 
threaded fo 
of about 34 i 
inner end. 

The saw is held ia 
place by putting a right- 
handed nut on the spin- 
dle, then the saw and 
another right-handed 
nut. ‘This will hold the saw firmly in 
place and will allow any adjustments 
that may be necessary. 

The table top is hinged to the frame 
with a I by 134 in. binge. 

After the frame and top have been 
made, the bearing put in place, and the 
belt to the countershaft connected, raise 
the table and attach the saw blade.’ Start 
the motor and lower the table on the saw. 


SIDE ELEVATION 
(TABLE IN SECTION ON LINE AA) 


“The babbite bear 


‘BABOITT BEARINGS Pr] Te 
SANDER GROW] 


In this way the blade will cut its own slot 
and thus will be assured of an accurate fit, 
No ripping fence or miter guide is 
shown because a piece of wood clamped 
to the table top with C-clamps serves the 
Pee drum sander is 40 constructed as 
to represent an actual bench jointer. 
‘The frame is cut from 34-in. stock while 
the centerpieces. are made from $%-in, 
‘Cut the slot in the table by sawing from 
the back at an angle of forty-five de- 
grees. A mold for the bearing is made 
from wood, and the metal melted and 
poured. After the bearing is cold, saw 
the bar in half and drill for the spindle. 
Fasten the bearing in place with icin, 
countersunk machine screws, 
The spindle is made from }4-in, rod 
and is 334 in, long, 
‘The sander drum is 1 in, Jong and 1% 
in diameter and has a icin, hole for 
is made from a nail. The 


wide and is glued on the 
drum, 

The proper height for 
the sander drum to pro 
ject above the table top 
can be found by a process 
of trial, 

‘The belts can be made 
by using the leather ob- 
tained from a man’s 
leather belt of the chea 
variety, Theonly specifi 
cation is that the leather 
be soft and flexible, 

If any. of the belts 
tend to slip, a few turns 
‘of tape on’ the pulleys 
will help to remedy: the 
trouble. 

The machines can be 
painted with a, silver- 
bronze paint for the table 
tops and a gray enamel 
paint for the frames, 


old and ie pte 


‘Ay soll circular wood saws are practically 


‘unob- 
fainable, © 2¢i0 diameter metal saw & ‘ede 
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Semiautomatic Box 
Serves Cigarettes 
One by One 


‘One of the cigarete boxes finished in een 
‘crackle ncquer aver a black undercoet color. 


‘an attractive cigarette box for the 

end table or smoking cabinet, which 
may be made easily in the home work- 
shop. The only tools required are a saw, 
plane, and a chisel. 

For the school shop with such equip- 
ment as the dado saw and jointer—and 
when there is no objection to having the 
boys make smoking equipment for gift 
purposes or for sale—the making of a 
number of these boxes forms an instruc- 
tive exercise in mass production. 

Tt should be noted that the top of the 
boris glued in place, "The cigarettes are 
inserted from the bottom. For that 
reason the spring stop is set in a recess 
40 that it can be depressed sufficiently to 
allow the removal of the slide when it is 
necessary to refill the box. ‘The boxes may 
be painted, finished natural, or lacquered 
=H. R. Gorvexr and E, Srkaovr. 


Te accompanying illustration shows 


Walbaals 


BRIG neceneh ee! 5 FOP 
Principal part of the case, a crous section, 
(Suda seetch anit appears when easembled. 
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To and Fro 
ae | 
<= theniett| 

drives the screw 


ADD this pair of “Yankee” Ratchet 
Screwdrivers to your kit. Ingenious 
tools... efficient... . interesting to use! 

sq «You grasp handle just once 

aE and simply turn it to and fro, 

! 


The “Yankee” 
Ratchet drives the 
screw, Saves your 
strength and time. 
Smooth asstem-wind 
on your watch. No 
friction—no turning 
screw back. One 
aii"tMd hand does the job. 
‘feeeS6 And not a moment 
or motion lost. Where many 

screws are driven, the 

“Yankee” Ratchet saves a 

fourth to half of man’s time. 

No. 15.—Takescareof pes- 
ky little screws. “Thumb- 
turn” on blade starts the 
wobbly screw. Ratchet 
movement drives it home. 

Blade, ye” diameter. Six 


lengths: 2, Joc; 3", 75¢5 4", 
Soc; 5”, 5c; 6% ‘gory 8”, 
95¢. 

No. 10.—For hus- 
ky screws. Eight 
blade lengths: 2”, 
65c 


8” $1.20; 10", 81.45; 
12”, $1.60. Ratchet 
Shifter moves length- 

No. 11.—Same as 
No, 16, except Ratch. 
ct Shifter moves 
across tool. All have } 
‘ight and left ratchet 
and rigid adjust- ga 
ments, 


“YANKEE” «that's the vest 


there is!” says the man who sells tools. 
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"YANKEE" TOOL BOOK COUPON=—am ==: 


Nora Bros. Mrc. Co., Puntapeurata, U.S.A. 


Sottero Beka Sear aed ten 
Pe ae eg a 
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A $100 
SHIPMODEL 
for $4.98 


SANTA MARIA 
25° High; 11" Wider 27° Long 


You can put a beautiful Ship Modet 
nether tna few hows of 
pleasant pastime 
Lat the World’s Largest Builders of 
Ship Models supply: you with all the 
necessary. parts cut 0 fit and ready to 
Rititomether for the models, “Santa 
aria, "Mavfiower, oF La Pinta,” You 
need not know anything, about al 
bring to assemble one of these mod 
ls, Ifyou have never seen a ship model 
‘youean put one of these models together 
‘few hours by following our diagram 
tind instruction sbeets which explain 
‘and show you exactly what to do wi 
each part All you niced is small tack 
hammer to tap the parts in place. ‘The 
diagram makes it impossible for you to 
ko wrong. These models. when come 
iced af exact in every detail of the 
famous old. ships they represent, anv 
Completed ‘will add sintinetive 
touch toyour home. We also have parts 
for the models for the Constitution and 
Flying Cloud at $0.08; all other models 
‘at $4.98 each, 
Mayflower; Size: 20° high, 10" wide, 20° 


Conn 


257 high, 8 wide, 297 
198, Cloud; ise: 9° long, 7° wide, 247 high 

ying Clow; ie: 39mg, wide, 34g 
(tay Sie! 26° igh, 1° wide, 27 on 

La Pinta; 3 ie 27 ong 

Philadephia, 

tna 

te for, our benstifal illustrated Booklet con 

Tiniae photon and information on al st ‘our 


MINIATURE SHIP MODELS, Inc. 
Dept. N. A., 3216 Baring Street 
PHILADELPHIA, Pa. 


meemsiearenase st 


sn atrees play to avo dee 


fee oi 


By 


Watrer E. Burton 


E. of the most useful members of 
the knot family is the square or 
reef knot. It is employed for tying 

two rope ends together and is perhaps the 

mast satisfactory device for securing the 
cord on packages. Its many other uses 

{clude the tying of bandages, for it can 

be adjusted to just the right degree of 

tightness 

The square knot (Fig 1) is esentially 
the looping of two rope ends about ea 
other.» First twist 


the ends together 
| once, bring them up 
| bending the rope so 
that they point in 
directions opposite 
their first position, 
and loop one about 


fastening and ting table: 


Fig. 4, The knot at the right ified 
fon the end of « rope. prevents fray 
ing and serves to beep the rope from 
allpping’ through « pulley or hole. 


F our Useful Everyday Knots 


Fig. 1. ‘The square or reet 
lenot is eaally ted, untied, 
‘tnd wil never slip oe jam, 


the other again. Then 
draw the knot tight. The 
only precaution is to see 
that the end of each sec- 
tion of rope ison, the 
same side of the loop formed by the other 
piece as the main, or “standing,” part, If 
it is not, the result will be the weaker 
“granny” knot. In tying the square knot, 
‘especially in binding packages, it may be 
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necessary to hold the cord in place with | 


the finger after the first twisting, until the 
knot is completed. 


‘he knot never 
or jams and is easy to untie. 

A. method of repairing split chisel or 
knife handles, tennis racket frames, and 
similar objects, and of forming a non- 
slipping grip. on various handles, is to 
wrap them with a layer of cord. In doing 
this, the cord ends can be made invisible 
and secure by a simple little trick. When 
starting the winding, arrange the end of 
the cord so that a loop extends under the 
‘a short distance beyond the 


Looking for A 


be covered, Wind the cord 


over the loop, as shown in Fig. 2, When 
the required amount has been appli 

the cord so that a few inches remail 

pass the cut end through the loop. 

pull the starting end until the knot—if it | 
an be called a knot—is beneath the wind- 
ing (Fig. 3). Trim off the surplus cor. 

Frequentiy it is necessary to form a | 
knot at the end of a rope to prevent fray 
ing or slipping through a pulley or bole. 
The method of doing this, which is shown, 
in Fig. 4, consists simply of winding the 
tend about the standing part several times, 
inserting it through the loop formed, and 
pulling it taut. 

‘The -bowline is a knot that appears 
complicated but really is easy to tie. Its 
purpose is to form a noose that, neither 
| jams nor slips. It is used sometimes for 
lowering a person by a rope, as from a 
burning building. A piece of rope a yard 
oF s0 long, with a bowline noose at each 
end, makes an ideal device for hanging the 
garden hose from a nail or other projec 
tion, by first coiling the hose, passing the 
rope once oF twice about it, and slipping 
the end loops over the support. A. rope 
with « bowline loop is useful in tying a 
boat to a post. 

Steps in tying the knot are shown in 
Figs. 5, 6, and 7. First form a small loop 
in the rope and bring the end around and 
up through this loop so that a larger one 
is formed. Pass the end about the mai 
portion of the rope, bring it back down 
through the small loop in the oppo 
direction, and pull the knot tight. 


ONS shatts, wich must, be handled 
between centers for milling machine 
‘operations, frequently give trouble by 
springing down in the center. Sometimes 
blocks of various shapes, are used; at 
cother times there is a steady rest of some 
sort with the milling machine equipment. 

In the event that there is nothing to 

pport the shaft, & steady’ rest, one 
that is adaptable to a large range of work, 
‘can be made from two pieces of fat steel 
and two bolts. ‘The construction and use 
of the device are evident from the illus- | 
tration—H. L. WHEELER. 


yauine come 0) 


Nee ise 


Electric 
Muanwonken 


ERE’S A HOBBY that gi 
nt relaxation from eve a 


orkace hobby. Make 
things with the Work- 
lectre Woodworker. Under the 
sander, drill, grinder and bull 
heel (ail are included. in the 
ce Woodworker) raw lumber 
js easily converted into furniture, 
ouschold necessities and countless 
other articles. Work out your own 
ideas with your own complete elec 
tric workshop. 

‘There's no better gift for the grow- 
ing boy than Workace, Tt provides a 
wholesome man-building outlet for 


Bie enerey an ams Nan or toy 


J.D. WALLACE & COMPANY 


Witeox Street at California Ave., Chicage 


on tana the Weorkace Elec: 

ve Werke Marhines checked 
Worksce 

Bond Saw 


fesaw 


ORse* 
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You can buy the “DRIVER’’ Home Workshop 
a part at a time—as you need it! 


“DRIVER” Toots | | 
‘Sold Nationwide 
‘Through the Following 


“Reted! Outlets 


imit of $1.00 Per Part! 


Ales by thearande of 


Buy from dealers— 
‘Not sold direct 


Young Man- Here's 
Your: Opportunity 
to MAKE BIG MONEY 


EES Eoee 


Nae. ROOT Presents she 
CorBIN Hand 
«pen OME: Ep 


Aura 
FOLEYA:xSAW F 
Nothing stn ike iin the word Fl 
‘and and" cirouiar saves auomnatienity 
Sechante cortege thorn 
page attr an the to 
IN? Swot e's vor ae 
iP the Peters? 


No Canvassing 


You can get rex bane Frome 
ny other Lind 


| = y 


Registers 
inRP.M the speed of 


ny revolving shaft. Handiest 
instrument for checking-up speeds 
of motors, generators, engines, line 
shafts, etc. Centrifugal principle; 
Powerful, uniform action. Indicating 
pointer holds steady; gives precise, 
instant readings. Unaffected by 
temperature or moisture. Price, 
fo.b. factory, $30. Full description 
in new Bulletin; write— 
Finconponareo 


Need RO sires 
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each 15 by 2 


S8L Fourth Avenue, New York 


Decewmen, 1929 


Blueprints for Your 
Home Workshop 
ur home workshop, 


T9,ASSIST you in . 
"arULAR Scrmvce Moxraty offers large 
blueprints containing working drawings of 
umber of well-tested projects. Fach subject. 
‘can be obtained for 25 cents with the exception 
of certain designs that require two or three 
sheets of blueprints and are accordingly $0 of 
75 cents as noted below. “The blueprints are 


Popular Science Monthly, 


Send me the blueprint, oF blueprints, I have 
underlined below, for wich I inclone 


‘dollars cents 

Airplane Models | 54, Five-Tube (battery 

50. 36-in. Rine-oft-| $8. vive Tube Detail 
‘Ground Tractor | Jo: Ricctre 

co. vine Mge-| 8; Blcttc High Pow. 


"Giese int io in slroa vor cae} 


Soret. 


City and Site 


Spee se25] 
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Model of Darmstadt 
Type Sail Plane wn a ear 


By Vincent Jonnstone 


your friends can admire 


ROM building model sail planes much 
ean be learned regarding plane con- 


struction and the principles of flight. Pledge to the Publicon 
sir bra repetacton tee tomes OU "aphAse dary Foor Used Car Sales 
Darmstadt sail plane, Models of this friend’s fine car — or be nese i 
type have flown on the level for sixty ashamed of your own—when 1 Earetiechecnarioreny sachet 
when launched from a height of a fan a our 
Hide ovr syen fst tots) oacam bey afivequalty me. [| | Seeneuaeasemen 
By ration, i the my, this sail tor car for little money. Many 
plane is launched, it ean be made to f é 
tealght or loop both vertically and hort good used cars have their orig. 
ly, simulating in many ways the inal beauty, style and distinc- 
Hons Ot Amn aceeal sitplaaes tion, with thousands of unused 
For making the wing you will need a f 
44 by 134 by 18 in, piece of balsa wood miles. And you can buy a really 
veneer, “Make a pattern of the wing and fine used car for the price of a 


cut the balsa accordingly, ‘The front 
‘edge of the wing, it will be noted, is the 
edge having the least curvature ‘at the 
tips. Round both of the tips of the wood 
so that they are exactly alike. 


cheap new ear. 
By buying your used car 
under the terms of the famous 


TLocate the center of the wing and with Studebaker Pledge, you get 
[regen irri ingen ey oe emp ino positive satisfaction-insurance. This free booklet, "How to 
to back. Carefully erack the wing s0 ‘The Pledge gives you five days Judge a Used Car,” will teach 
that both wing tie will be 3¢ in, higher driving trial with any used car you many fine points about uscd 
of balsn 13 in long by yin deep atone | YOU select. You get a 30day car buying. ‘The Studebaker 
end and ¥¢ in, at the other. guarantee on all Certified cars. Pledge will thoroughly protect 
tabie Sr postnatal he Ge ef Andall prices are plainly marked your motor ear investment. Act 


the wing support by a block, With the —there are no code prices on a now to give your family a better 
wing in. this position, carefully cement sa hiaii asl unedicer: mea 

thes -in. balsa strip across the center of Pledg ealuaaeei jean cell he compen doctay! 
the wing as shown in the sketch on page 
112,” The small end of this balsa piece, 


| THE STUDEBAKER CORPORATION OF AMERICA 
1 Dept. 1612, South Bend, Indiana 


STUDEBAKER 


Builder of Champions 


iat in making ths model gder. 


2 


mothers 


- mall the coupon for this 


Great 
American Flyer 
TRAIN BOOK 


Its 48 colorful pages are 
Mted with fen- me 


See 


“Amerian Fler re ral roomie of 
ao th 


na ern tr country Hea 
‘tppecrance snd tiling 

. Fascinating, Intert Inpieing, 

‘educational: Many excuntve fsiemaking fates. 


Send coupon~compare! 
Get Amen Fee Ba and exmeen Com 


rece lhe ne Cr 
rea as Automate iy 


AMBRIGAN FLYER MFO. Co., 
Eee cee te 


Boys, dads, r 
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WORKSHOP 


Electrically Operated 


Tudor Morris, noted madel plane builder, 
marking the wing postion on his sail plane 


34 in, in height, should be even with the ress, bees corer 
trailing edge of the wing, and the }, snag teap ta ven B 
end should project out in front of ‘the 
wing. It can be slightly rounded ix imi 
tation of the pilot's head to make the 
glider look more realistic, if you wish 
fie sure that this crosspiece is set. at 
y right angles to the entering and 
ing edges of the wing, as this piece 
is used for mounting the wing in plac 
Also make sure that the strip is se 
rectly over the break, as it helps to bind 
the two halves of the’ wing together, 
Next, make two in. spring wire | 
wing clips as shown in the sketch on 
113and cement one at the front and one 


at the rear of the balsa croseplece on the A c 
Ste aaa Reduce at will / 
might be well to check the balance and this positive 
see that one wing tip is not considerably | - harmless way 
eters an 8 nk eatt 
out balance, sandpaper -the heaviest 10 DAYS 
ving tip until the wing does balance. 
ok ne tre sma 
HI aE ie 
a eae ones or 
by poi, ree 


Oi emer 


| .WRITE fir 
\oeTaids 


WOOD! 
OF ALL KINDS $200 
Se aha yg 78 
sore ea 
‘CRAFTSMAN WOOD SERVICE 
MSE tamale 


SPEED LATHE 


emit” 2D omnes 


oo = ou cay 
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Next bend the 23% in. long piece of 
¥4-in. wire solder to fit the curvature of 
the nose of the body piece and cement it 
firmly in place. 

‘The elevator is 434 in. long and 14 in 
wide and is shaped as shown in the draw- 
ing. The use of a pattern will simplify 
making it to the correct shape. The enter- 
ing edge should be slightly rounded and 
the rear edge sandpapered to a thin 
knife edge. 

‘The rudder, which has rounded edges, 
extends 113% in. above the top of the body, 

‘made from Min, balsa veneer. 
‘Mount the rudder on the pointed end | 
the body so that it is straight up and 
down and neither turned to the right nor | 
left, A small pin oF needle will help to | 
hold the rudder in place while the cement 
dries, 

‘When the cement on the rudder is dry, 
the elevator can be cemented in place 
and held by two pins while the cement 
dries. The elevator should be mounted 
very carefully and in a true and correct 
position, It should be set at right angles 
to the body and rudder, and should be 
mounted without any’ spacing block 


TRAILING EDGE — 


and tapered in thickness only at the rear. | 


wins curd 


CEMENTED To 
THE BALSA STRIP 
UNDERNEATH VIEW OF WING ATTACHMENT 
Method ed in attaching the wings to the 
Seas aap ny tas comes td oplag tb epe 
undemeath, so that its surface will be 

parallel to the top of the body. 

Aiter the cement is entirely d 
the front edge of the wing pl 
that you will always get it on in the 
propet wa 

The wing has been made detachable 
for convenience an exrrying and so that 
it will come of without damaging the 
movlel in case of «bad landing. further- 
more, the adjustments can, be made 
(quickly and easily. After you have found | 
the proper adjustment, however, you can | 
cement the wing solidly in place if you 
wish; this should be done if the plane is 
to be used for stunting 

Fora trial glide, slip the wing on to the | 
borly’ so that’ the entering edge of the 

ing is about 2 in. back from the nose 


Then Iaunch the model into the | 
air wit it forward push. Do not | 
throw it. As it is launched, the model | 


should be held on an even keel or with 
the nose slightly downward. It should 
be grasped about the center of balance, 
which is just under the wing. It is not 
advisable to hold the model by the tail 
in launching, because this will usually 
cause the nose to rise and the model to 
sta 

Alter several glides you will find that a | 
slight adjustment of the wing, either | 
forward or backward, may improve the 
lide. After you have found the correct | 

sition, carefully mark it with a pen- | 
for future reference, | 
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At Dan Beards School 


CARBORUNDUM 

is used as 
regular 
equipment 
® 


Dan Beard 
believes in start- 
ing the boys right. 


‘Tnars why they are taught the 
proper care of tools—that's why 
Carborundum Brand Sharpening 
Stones are partoftheSchool equipment, 
It goes without saying that a good 
Sharpening Stone—one that cuts fast and 
clean—leaves a keen smooth edge—should 
be in the tool kit of every man who appreci- 
es good tools, well kept 

The Carborund 

Stone res 
side for brin; 


nd Combinatio: 


two stones in one—coarse grit 
ing even the dullest oolsquickly 
~toan edge fine side for imparting the smooth, 
keen edge that insures hetter work, quicker. 
‘You can use this stone on plane bits, chisels, 
draw knives—nearly all of the edge tools 
found in the craftsman’s 


CARBORUNDUM BRAND 


SHARPENING STONES 
‘Sold by Hardware Dealers Everywhere 
Listen to THE CARBORUNDUM BAND 


Tuesdays, 7 t0 8 P.M. (E. S.T.) 
Satoas WADE, WEA, WMAQ, WGHP, WKIW 


The CARBORUNDUM Company 
Niagara Falls, N.Y. 
Canadian Carborundum Co., 


Booklet P1 


Fall of helpful 
yrmation on how to 
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YOULL GLUE IT 
BETTER with 


Silver Ace Flying Models | 


A Few Facts about 
Applying Glue 


IE operation of applying glue, con- 
trary to the prevalent idea, is one of 
the utmost importance in the mak- 

ing of any jointed woodwork. The glue 
must not only be of the best quality, but 
it must be used in the right way. 


What are the common kinds of glue? 


| Animal, casein, and liquid glue are the 
most common in home workshop prac- 
tice. Hide glue is made from the hides, | 


Casco—an alllue dry powder— 
will glue practically everything 
wood to wood, metal, glass, card- 
board, leather ‘or paper—and glue 
ft permanently. 

Easy to Use—Simply stir in cold 


water. 
Quatliey—being all glue vith no 
‘added preservatives and. mixed 
Tesh af required, Casco, always 

delivers maximum strength. 
NoHeating— Mix cold and use cold 
fn, cold tomber: Eliminates the 

old fashioned glue-pot. 
Unparalleted Strengeh-—A Casco 
jued. joint is stronger than the 
Sood itt. “Tete 380 fs. per 

square inch on hard maple. 
Waterproof—Nloisture or atmos: 
ie changes, do. not affect 


SCO, 
Economical—One pound makes 134 
‘quarts. of high-powered liquid 
glue—and i¢ spreads further. 
Results—Unilormly good on hard 
“woods oF softwoods, Casco holds 
on difficult gluing jobs when all 
bother adhesives have failed. 
Casco ig. an all-purpose waterproot 
foe used for years by leading aero 


wor desler ‘cannot foray BHLV EE AE 


Sirea ver Ree supplon 
AERO MODEL COMPANY 


Dept. X12 
@ 111 North ‘Wacker Drive 
‘CHICAGO 


Rite fed eaodworking inte 
Now available to everybody in 54 
fand + pound packages. 


before applying wae. 


| horns, and bones of animals. Casein glue 
| is prepared from the curd of cow’s milk 
Liquid glue is made from fish stock as a 
rule, but sometimes from animal glue. 


SEND FOR YOUR TRIAL 
PACKAGE. 


Prove to yourself the slaw for CASCO 
by filing dur completely the eoupon be- 
Be anticekaat wil be forwarded pont 


method of mi 
animal or hide glue? 


| ‘The amount of glue needed should be 
placed in the inside pot of a double boiler, 
and from 134 to 3 parts of water to 1 
part of glue, by weight, is added. The 
Amount of water depends upon the grade 
of glue. ‘The glue is then allowed to soak 
for tweive, eight, or three hours, according 
to whether it i cake, flake, or ground 
flue. After soaking the glue, fill the out- 
ide boiler with water and put the inside 
pot in place. Heat the glue until it be- 
| Gomes a jellied mass, being careful to see 
| that the temperature does not exceed 140° 

F. at any time. Glue should be applied 
| when it is at a temperature of 135°: this 
| teaves 5* for cooling on the brush. It 


THE CASEIN MFG. CO. of Ametic, Inc. 
TFick Row, New Fork: a 

Enclosed find toc, stamos only) t0,cover 

age and hanging epee for whteh send 

Fig yos al paskage ot Casco Waterproot 
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is well to heat the work also, if possible. | 

Hide glue must be fresh. For best 
results it should be applied not later than 
four hours after heating. 


Can hide glue be saved and reheated? 

Hide glue that has once become hard is 
weakened to such a degree that it is 
practically useless. ‘The pot should be 
cleaned out thoroughly and a new batch 
made. Make only enough glue for your 
immediate need, Old glue left in a pot in 
which a new batch is being made reduces 
the value of the new glue SO percent. A 
clean gluepot lessens the chance of poor 
gluing and weak joints. 


How is casein glue mixed? 

Casein glue may be prepared in any 
ordinary pot or receptacle. The powder 
is added slowly to the correct amount of 
water as designated on the package. Stir 
the mixture vigorously until it i about 
the consistency of heavy cream. Allow 
it to stand for about 15 minutes and then 
stir again. ‘The mixture may seem quite 
thick after the first mixing, but it. will 
thin out after it is allowed to stand as 
above stated. Mix only sufficient for the 
work in hand, 


What are the advantages of casein glue? 


Glue of the casein type requires no 
heating and forms a strong water-resist- 
ant bond. It is therefore excellent for 
outdoor as well as indoor work. Con: 
venient to mix, it is equally easy to use 
as it sets slowly enough to allow ample 
time for adjusting eping joi 


What 
liquita 
In applying liquid glue « stronger 
can be obtained by brushing on a thin 
sizing coat first and allowing that to dry 
before the final application. When liquid 
alue becomes too thick to spread easily 
dition of water. 

is usually 

dish of hot 


he best method of applying 


sufficient to place the can in 
water. 


bbe used for any. pur. 
mending and joining? 
liquid glue 
of { gill of liquid glue, 134 cups 
i, and 3 teaspoons each of linseed 
oiland varnish makes about onecup of fine 
quality gesso. Gesso is used as a deco: 
rative medium on picture frames and | 
furniture 


What kind of a brush is best suited for 
applying glue? 

A good bristle brush, preferably a regu 
lar glue brush. However, a basswood stick 
soaked in water for from two to three days 
and hammered so that the end fibers 
become separated makes a good substi 
tute. As the end wears away, more of the 
fibers can be separated. If a brush gets 
hard, soaking it in water will restore it 
to its soft condition. Brush glue on 
quickly and vigorously and apply it to 
both parts to be joined. Next, clamp the 
work tightly so as to force the joint to 
gether and allow the glue to dry 
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ATKINS. 


es eS 


Sal gale ome. piel pip ote: 
ele et ee zi 


‘ ndy sr fi mene, Boy Sem: ower 


Every tool user should have the four valu 


WW BOOKLETS shown at right 


jpon for them now 


ATKINS 


SILVER STEEL 


SAWS 


E MONTHLY 


Sead 


us 


Mr. Happy-Man Says:- 


“Give HIM an 
ATKINS Saw 


for His Home- 
Shop or Tool Kit.” 


Tseres git 223 cat 0 tlee 
HIS Christmas gift at your hard- 
ware store, NOW! 

For che man who has a home work- 
shop or is handy with tools, there's 
no finer gift than an ATKINS "'400"" 
or “gor” Hand Saw. It will make 
him happy on Christmas morning 
and every day he uses it. Its “Silver 
Steel” blade will cut faster and easier 
than any other saw he ever used; its 
Perfection Handle of Solid Rosewood 
ves the saw balance as well as 

auty, and eliminates all wrist 
strain.’ He'll use one of these famous 
saws, for a lifetime. 

For boyawho like tools, an ATKINS “June 
for Mechanic" Hand Saw is the ideal gilt 
Te'will make any boy happy and encourage hin, 
to use good tool. 

‘Donens of other fine ATKINS Saws fo ho 

Hack 
which cut TWICE as fast, and 
last six eimes as long. Back Saws foc 
bench work i and. Keyhole: Sa 
Gircalar Saw 
Koives. Ca 
Se, et 


This to— 


F.C. ATKINS | 
SCO. Est, 1857 | 
425, 5 linay Steet | 

dla tad 


Sent me Fe Bookie, “Se Se" 
‘Saws io The Home,” "Dado Heads.” GE 
caer Seer", Abo eae yoor 

se ipa Bourn phot shone worktop 
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SuIP MODEL 


WITH 
ELECTRIC LIGHTS 
FOR ONLY $650 


We furnish you with all the parts 
cut perfect . . . no trouble to fit 
them together, . . and in very 
little time you will have a beauti- 
ful Ship Model that you will be | 
proud to own, Place it on your | 
Radio or Mantel and light it with 
the electric equipment that comes | 
with each model. Your Model 

you the true 

at sea sailing 
along on the quest of adven- | 
ture. 


We have the following Models, 
all parts of which are cut to fit 
and ready to put together. A 
complete diagram and instruc- | 
tion sheet with each Model, 80 
numbered that you eannot go 
wrong 


Models and Dimensions 
FLYING CLOUD 261" long 714" wide 19°bis 
SANTA MARIA 27" 10 * 257 
MAYFLOWER 30° 10" 26" * 
UPINTA «or Br re 
CONSTITUTION?” =< WY mt 


Every Model guaranteed 
money back if you want it. We 
will send you any of these above 
Models C.0.D. anywhere in the 
United States. Foreign orde 
must be accompanied by U. 8 
Money Order or Check. 


All Models shipped same day 
as order is received. 


Model Woodworking Company 
Dept. B 


Perkasie, Pa. 


POPULAR 


Getting Longer Service 
from Hack Saw Blades 


ANY machine hack says are waste- 

ful of saw blades, especially when 
large quantities of small-sized stock are 
cut. On stock up to 3 in. in diameter 
perhaps only one third of the length of an 
18-in. blade is used. It thus happens that 
blades are sometimes discarded when 
they still have two thirds or more 
teeth that are practically unused. 


ing further service 


When one section 
of the blade is 
dull, a short, block 
of steel or iron is 
placed in the 
chuck to set the 
bars being cut 
farther ahead 


| Sapeies Meck to HL. Warten. 


Gietribate whe went 


Fixture for Holding Thin 
Work to be Ground 


IFFICULTY is often experienced in 

disk-grinding thin pieces like the 
flange shown at A in the accompanying 
illustra the grinding of thin pieces 
is co dan 
unpleasant opera 
tion, as it brings 
the fingers close to 
the grinding wheel. 
However this 
trouble can be re- 
medied in most 


ioe 
The Gxture 
shows for balding 
| part A is simply a 
| wooden frame 
with recess cut 
TB about hein, Siping ote 

| deep ‘end ‘of the 


same shape as the flange to be ground. | 


‘The upper member of the fixture is cut 
in two at C, thus forming two jaws which 
can be clamped on the work b 

nut D.—Leoxarp Keises, J 


Handle for Sheet Metal 


‘HE difficult and often dangerous job | 


of handling large sheets of metal may 
bbe made easy and safe by the holder illus- 


| sete te 
| Sa SET at 
just large enough 
to fit a man’s 
| ae San 


about 3in.atone 
end turned back 
| fnear the loop, 
Teaving a space 
large enough to 
admit the metal 
‘The turned-back 


a simple | 


from the blades. | 


ightening | 


ood 


ELECTRIC 
LIGHTS 
ANYWHERE 


emit Bese Agen 
ane arwaeieernae, 


spxoumsgne 944750 
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Easily Constructed 
Modernistic Desk 


R anyone who wishes to acid a little 
touch of the modernistic to his room 
and is handy with woodworking 

tools, the desk shown is an especially in: 
teresting project. The construction is 
simple, and the finished product is serv- 
iceable and attractive looking. 

In its construction there are few points, 
that require any further explanation than 
that given by the drawings. The horizon- 
tal portion of the deak is fastened to the 
upright supports by means of bolts, Slots 
tre cut in’ the  borisontal 
enough to receive the nuts. 


ting is very substantial 
vision between the drawers 
fs held in place with dowels 

th to be usedl depends 
wholly on the color scheme that is carried 
‘out in the room in which the desk is to be 
placed. —F. W. Micow 


‘etemly of the de, and. deta of the 
‘ices, and fastening for tp. 
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Wy): 


NCE MONTHLY 


Mans Buf” 


wasa COAL THIEF! 


INDICATING RECORDING & CONTROLLING 
INSTRUMENTS HAVE SAVED THOUSANDS OF 
TONS OF COAL AT THE COLFAX PLANT OF 
THE DUQUESNE POWER & LIGHT CO., 


PITTSBURGH, PA. 
AD Trees forthe Home « 
Of Terma 


‘pumps-—coil coolers 
wost' modern plant 


Freee Instruments now save the world 
thousands of tons of coal, 


ranuit with you on 
 partieular pra 


Taylor /nstrument Companies 
Main OticeandFactory 3 NY.USA. 
Cannan Plan Bes Dusding Foros 


saan SHONT  asoN Ta 
E ~ SIXTH ~ SENSE ~ 


| ‘Tycos Temperature Ins 


F~ INDUSTRY 
DICATING - RECORDING ~ CONTROLLING 


truments 


us 


r) 
a «For the 
Radio-clectrician 


1B Remington Pocket 

Knife R4548 is manu- 
factured expressly forRadio 
and Electrical use andmakes 
a special appeal to all 
members of the wiring fra- 
ternity, professional or 
amateur, 


Equipped with ewo forged steel 
bludes of the finest quality, a 
24" sheepfoot blade, and a 
combination of wire-stripper 
‘and screwdriver, locked in place 
bby safery-catch ‘when open, ic 
readily adapts itself co many 
practical uses in tinkering wit 
Fadio sets or installing general 
electric equipment. 


Bladesareeempered and hard 
ened to tak edge and 
fein it, and are hand-boned 
Torarordharpaessat the factory. 
Handle—is Genuine English 


Cocobolo with bolsters of 
nickel silver, light in weight 


bur durable. 
A strongly made and finely fin- 
ished ‘Aa, ideal 


Companion for the mano 

SieePwiabes Cobuild bis own.” 
Ask your dealer, to show, you 
the Remiagton Ras4s, If he 
haso't iin stock, send his name 
‘with $2.00 to Remington Cut- 


Iery Works, Bridgeport, Conn, 
tnd ie will be forwarded 


promptly. 
REMINGTON ARMS CO.,Ine. 
Originators of Klaanboré Ammorition 

25 Broadway ‘New York City 
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Spotlights Brighten 
a Christmas Tree 


"ANY novel Christmas tree effects 
can be obtained by using the 
homemade spotlight illustrated 

below. Its cost is so far below that of the 
commercial type that it can be conseidred 


ean Be cbtained by using colored spotlights, 


as negligible, and at the same time its ef- 
fectiveness is the same. 

‘A tree lighted in this manner is shown, 
and with a little practice and a few trials 
many gther ert eects can be 

Drill or punch a series of holes in the 
bottom of a regular square oil can, and 
cut a4 in. diameter opening. Place this 
hole so that its center will be opposite the 

ment of a 250-watt stereopticon lamp, 
which is held ina suitable porcelain 
socket. Solder or bolt on the three clips 
that hold the short focal length lens in 
lace. Both lenses and bulbs can be 
mught at photographic or motion pic- 
ture supply houses. 

Wire the socket, put a bolt through the 
screw hole, and fasten it to the can with a 
‘wing nut, so that it can be shifted readily. 
Carry the wire through the filling hole to 
a plug. As the spotlight will get hot, 
place it on two bricks for safety. 

For colors, use colored glass, 
gelatin, or, if nothing else is a . 
Blain thin colored tissue paper placed back 


“The spotlight is made from an ordinary oll can 
(Seda lens sod « 250-wate lamp placed inede 


Scrarcues in both enameled and var- 


nished furniture can be temporarily con- 
cealed with ordinary wax crayons. Polish 
the retouched spots lightly with a soft 
cloth to bring out the wax Iuster. 


va HE 


Now..AtA Startling 
New Low Price... 


Sasa 
Ere rai Baca stem: 
see 


Advice for MONTHLY 
readers regarding safe and profitable 
investments. See Page 4. 
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WHAT YOU DON'T SEE 


A Run of 
Fifteen 


Compact Shoe and 
Polish Cabinet 


N MAKING the combination shoe 
‘and polishing outfit shown, any 
easily worked wood may be used. Tt 
is made up of two ends 34 by 10% in. by 
5 ft, Sin, one top 34 by 10 by 20 in., one 
hottom the same size, and one plywood 
back 3 by 20 in. by $ ft. $ in,; boards 
may be used for the latter if preferred 
Assemble these pieces with sinpenny fin- 
the back in place 

ion nails 
Ives F 4 by 1134 by 20 
nictet have icc bach paeetanatr oan 
the detail 


feo tbalieck signed ess Ok 


THAT YOU SEE: A dark 
cone shedding a white light 
ona table covered in green... 
a leveled cue, the click of two 
ivory balls ...a masterly shot 
completing a run of fifteen. 


WHAT YOU DON’T SEE: 
Before the match, the players 
roughing the tips of their cues 
—so that they will grip the 
balls better — with a Nicholson 
Flat Bastard File. 


the shoes to be kept thereon 
these in place at about the angle 
with sispenny finishing nails, watching 


There are picturesque uses for 
files and thousands of common- 
place jobs that only a file can do. 
From the pocket billiard cham- 
pion to the mechanic in a small 
town garage, every one can find 
uses for these sharp cutting, 
time tested tools. 


At hardware and mill 
supply dealers’ 


NICHOLSON FILE Co. 


Providence, R. 1.,U.S. A. 


NICHOLSON FILES 
era 
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A FILE FOR EVERY PURPOSE 


*Jomty of he compete shoe cane na pa 
‘outt. Note postion of foot piece bracket 
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Get an IDEAL 
MODEL AIRPLANE 
for Christmas! 


carefully while the nails are being driven 
to be sure that they do not come out of | 
the side of the shelf. 

‘Cut out two 34 by 10 by 167% in. 
wood doors. In fitting them, hang with | 
134-in. brass butts placed as at J, with a 
stop }4 by 2 by 6 in. glued and bradded as 
at K. Fit a brass spring friction catch at 
‘D to hold each door, with the striker on 
the inside of the bottom. A 3%-in. brass: 


Where an Inch is an Inch! 


You can depend on every fen 
Reowell Jennings. Auger Bit to” bo 
Hole exactly the sie stamped on the bit 
For almolutely aocurate boring, insist 
fon the geauine Huss Jennings Auger 
Bice, “Pall name stamped on the round. 
Sold at all good hardware stores. 


The Russell 
Jennings Mia. Co. 


Knob should be attached at Z aneer, Conn 
4 Fasten piece B into A with glue and 
Iss Net sonrom:, Mabe foot rst ane 

fasten to:B en suggested. Hang plcce C to 
B with a 3-in. iron strap hinge, place the 
TheIDEAL | assembled pieces on the bottom of the 
rican Eagle || cist, sna’ fasten with 2-in. hinges lo- 

The Mest Advanced Development. || sted as at at back far exh fo 
ese Advent Dovloen Slow the doors to open and close freely 
Wing Spent 2s. Rane: son. || The back and ends of the inside of the 


Arxensiniy nem tgmeroien tnt |] Sha the foe rst, should be pelntd beck 
As catiniy new, tightest. tost- || Gnd the foot rest, should be painted black, 
fying Mode} distinctive abvearater, || for any other color will be defaced by 
in neg of shoe blacking. The remainder of 

the 


Ton details.” Balsa ‘wood Tus 
With ‘specially: “designed alum 
abkneds baltup wings with ready 3 ‘ 
Gee Tear cts cooeetiens: Straps of cloth or leather or wood 


art the ‘Model "Airplane you have || cleats may be fastened to the walls of the 
been wanting: simple in construction, || Closet as indicated, ‘to receive brushes, 
oli a ralinhle faat Ayer eabted Modet; || boxes, and bottles of shoe polish, and other | 
‘S350 ise accessories —C. A. K. 


Embellished Coppe 
Letter Openers 


‘The IDEAL 


ForRD MONOPLANE 
‘et, ule Medel of the 
“pet 


Thing required in Complete Constr 
on Outity including Plans nnd. 
structions ‘ss. 


Witte were rape the sean hg 


eputtng ta 8 ating 


‘After the blank hat teen cut. the operations | 
Sie Confined mostly to the hammer and anvil 


oe eRe 


eee OTHING in the li coat 
jew York - Paris Monoplane metal work is easier to make than 
“As exuit Model epraution of the met a hammered copper letter opener. | 


famous Airplane In the world "spirit of ide from being work well within the | = 
doe’ i, wing rma saderee, || limits of skill possessed by the average | netharereantwe-eetetoy es utsunee 


fpaliato and everything reared to bal 


Seatac eetetncees. || Marae seabed tia one at wy 


well grace the finest mahogany desk or 
table. 

As to form, several general shapes are 
illustrated, but there are hundreds of de- 
signs that can be used. There is one 
limitation, however: the handles should 
be 3% in. long and the blades at least | 
Sin, long. These proportions will give 
the best results both as to attractiveness 


‘Gf-pa. Celaloque Modle, Pots, Su 


ind ial aires || and balance 
IDEAL AEROPLANE & SI After the design has been chosen, lay 
ae out a pattern of the knife on cardboard 

28 West 19h eee ‘Sew veeu city || and then transfer the shape to No. 16 
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‘A copper blank: B ove 
‘Steen hammered, D eigen removed: 
‘igen: FF blunt chisel Bash: 


gage copper by drawing around the pat 
tern with a pencil. With a pair of metal 
shears cut the copper to the line. ‘The 
metal blank is now ready for the ham: 
mering oper: 

‘The illustration A shows the blank as 
it is cut from the sheet copper, B the 
knife after the one edge has been ham- 
mered with a ball peen hammer. The 
other edge is now hammered until the 
bow in the blade disappears and 
‘again becomes straight as in C. ‘This 
brings the edges down to a knifeedge 
thickness. 

With a pair of shears, cut the ragged 
edges from the blade. This can be done 
with considerable ease if one handle of 
the shears is placed in the vise, thus 
allowing more leverage. ‘The knife after 
this operation is shown at D. With a 
file, clean up the edges until the blade 
has a good, smooth, straight cutting 
edge as at E. 

‘The handle can be completed by using 
fa blunt chisel as at F; this gives an 
attractive lined effect. Another method 
is to bend the handle as shown at G. 
‘There are as many actual variations for 
the handle design as there are for the 
letter opener as a whole, 

Coloring the knives with a water solu 
tion of liver of sulphur gives a dark 
copper-colored tint to the knife and thus 
adds to its beauty. Finally, polish it with 
a clean cloth and apply any transparent 
metal lacquer.—Dick Hutextssox. 


Dimensions of the knife and the plain. ham. 
teted, nod bunt chisel designs forte hands 
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Entirely NEW! Reat fun with 
Chemistry! 


EARN tho, 
‘with CHEMCHAFT; work bun- 
idreds of wonderful nd’ useful ex- 
eriments, make soap, inks and 
‘dyes; teat foods, water tnd wo; pro 
‘ceasing chemical hates nd 
form surprising tricks 
Ail ‘those “experiments, a 
more, ‘can be done. with CHEN 
CRAFT. These "NEW. sets are 
szeatly improved: the finest we have 


ence of Chemistry 


periment ‘i 
Criginal and most popular chemical 
this year and have lots 


This is the No. 5 Set 


Pack in wod cabinet. Contnine 
Manual of Instruction expiains 300 
‘X'monderfal set 


‘Try Chemistry for 25 cents 
‘ontpaid for only 33 cent 


Bs cents 


Design and Make Many 


Useful Arti 
ti 
soepoure raisnc, Wood! 
SPOPCRAPT ring 
pects fs 


ertah or core 
ee ee be 


Complete Oui in Now Bech: Bes 
Ppcererar teed 
Saree aw SSS $5.00 
Tob Toy Drees oo Bt 
ELK RLSSt 


Send for FREE MAGAZINE for Boys 
SoutiSeatetmectioanlabore. Wrectobipe on 2 fo or on 


The PORTER CHEMICAL COMPANY 


76 E. WASHINGTON STREET sSTOWN, MARYLAND 
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Building 


JHAT unused doorway in your 
}ouse, through which no rem- 
ber of the family ever passes, 


may be easily fitted with built: 
in furniture, which, if constructed sepa- 
rately, would occupy considerable space 
in the room, 

‘The drawings below show how to build 
fa desk, a linen closet, a service closet, or 
a combination breakfast table and iron- 
ing board, Some of the designs, as in 
Fig. 3, are adaptable to other pieces such 
as.a buffet or a china closet. 

‘The design in Fig. 1 can be used in 
Duilding a desk and bookshelves, or 
merely the bookshelves. The combina- 
tion desk and bookshelf takes the place 
of two bulky articles and extends only 
‘about 6 in. into the room. ‘The case A 
made about $4 in, narrower and shorter 
than the doorvay itself. The shelves may 
be either grooved or nailed into place, 
‘The desk lid may be supported most 
easily by using brass hinges as at D and 
chain desk-shelf supports as at £, but 
regular desk stays, may be fitted if pre- 
ferred. ‘The top of case A and the desk 
shelves B and C are the full width of the 
case at these points, but the other shelves 
are set back about $4 in, so that the outer 
edges are not quite flush with the edges 
‘of the sides of the case. 

Cloth or thin wall board can be used to 
ores the tack of thn cam, Air te 
‘comp! iece ‘opening 
Sod lissadl pocay,n place of ai 
F, 36 by 1% in., may’ be mitered aroui 
the case to hide the joints and attached 
with brads. 

If the unused doorway is in the kitchen 
or the living room, it may be used to con- 
tain a breakfast table and ironing board 
as shown in Fig. 2. First fit and fasten 


Furniture 
in Unused Doorways 


By CHARLES A. KING 
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The table top, which is made 
of 34-in. plywood, is fitted to 
swing freely and hung from 3- 
in, brass hinges screwed to the 
closed door at the back of the 
case and to the table top, as 
at Band C. These hinges are 
s0 fastened that when the 
table top is lowered for use its 
underside will rest on the 
piece .1, which serves as a sup- 
port. 

‘The ironing board should be 
hhung with smaller hinges from 
the underside of the table top, 
to that it will ot interfere 
‘with the dropping of the larger 

. When the table top is 
locked in a vertical position, 
the ironing board may be lowered for use. 

1€ upper part of ing may 
mena cue Siu’ ts 
lower with bright colored cloth. "The 
table top is kept in a vertical position by a 
strong bolt fastener, and metal clips 
made as shown hold the ironing board. 


OLD chest of drawers, which is easily 
btainable, may be used in making the 
linen closet shown in Fig. 3. Shelves are 
built above to contain linens and are con- 
cealed by doors of 34-in. plywood. If a 
search of used furniture stores fails to re 
veal a suitable chest, the making of one 
will be an absorbing project for the am- 
bitious homeworker. Trouble in sweep- 
ing can be avoided by filling in the space 
between the feet of the chest with a panel 
Cross sections of the upper and lower 
parts are shown in the upper part of the 
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Combination ironing board and breakfast table built nto an 
‘Soused Kitchen doorway, The table rwings down when needed, 


drawing. Section X’ shows the construc- 
tion of the lower cabinet, section ¥ the 
W 


‘The service closet in Fig. 4 should be 
made deep enough, by building an ex- 
tension out of in, to contain the vacuum. 
cleaner. A diagram of this construction 
is shown in section X. Wall board forms 
the back of the closet, the original door 
the front, Brooms, mops, and dustpans 
may be held in piace by the cleats A 
which may also serve as shelf supports. 
‘The wall board back is stiffened by cleats, 
B, which support, shelves placed as de- 
sired to hold dusting cloths, cans of pol- 
ish, and cleansers. 


Ip woxe than moderate exertion is re- 
quired to make a woodworking tool do 
its work, the tool is dull, improperly ad- 
justed, or being incorrectly uses 


tnen  ciSSt 


tS 


In exrnRooM 


Four nuggestion fr utilining thowesupertiocut doorways in old houses which er rarely of never 
‘weed. Buln rniture of thi type has the great advantage of tuning no extra wall space. 
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“What? Learn Music 
by Mail ?” they laughed 


5 


es, Icried, and Ill bet 
money Ican do it/” 


all started one day after lunch, The Grove, After} on, TE wat fun right from the start 
Troittettowd won inthe eceaton-oomy Sg iting 9th Be i 
smoking and talking, while I thumbed ery tes araliy. Pred Sey pore tan, “fa's bors thao Tver paris fe, 


‘iy pare Sine. In's short Une Twat play 
i fovfact, anything f waste 
certainly wa’ profit bet 1 ra 


h a magazine. | 
“Why so quiet, Joe?” some one called to 


fine eRtmce to Bave owe Yas at ay 
he gt rit wp. 

Ladies and. geatlemen.” be began, “our fiend 
Jon, te tans-aster, ns conaedted to ive us 8 


atoll new yo etn mse by mai, "Tat ee th ey em gh, And sme Play Any Instrument 
tniccy eaniano ras fe = SOS age wea ead eet nas isis 


few months at home, without a teacher the ‘cna 


Jind, con pad sn ght at Komen 


Scuaus euny, the way: they tall aboot te ee eee ee 
“Ha, ha,” laughed Fred Lawrence, “do. Soot bow to slay thee 


you suppose they would say it was hard?” The Last Laugh Sa rere thet lacipnd Hen i 
“perhaps not," Teameback,abit peeved, anal to yall, The wus cerainty a wonder. Hib punt cdo Ne 
“put it sounds ao ensonable T thought Td suf tied ma Mwenctent cede, Gt BEAST ae se” Aad 
ite them for there booklet.” SRI FltheP Sie | Shs tinea ha antec 
Well maybe {did't peta razting then! ‘he cod tered Mag hs mete wigs eat ene Cage 
Pisuliy Pred Lawrence sneered: “Why, “a mi in 


‘eady’ a good pertorme?, You tile intererted 
it’s absurd. The poor fellow really believes {iearming aboot tls new and wonderful method. 
hhe-can learn musie by mail!” 


“yo this day T don't Qoow what made me come 


Send for Our Free Booklet and 
tibiae 36 learn pu ans Gk Bet ins dew minute { beard few Demonstration Lesson 


fore Tn Fup to Ks fort and, shout" Bete ns, the boy deny paver ees 
Por donk fee ha? at's dan lati as eevee 
Ahan ever “Table and chars were pesbed site, and soon the able Muleal“Abaey Test™ 
inte Crowd eas shatiag around Saving s'shale which we, Send eatirely without ont With out fae 

Suppose 1 Was Wrong— Wine: Nabey' would bear of my stopping fant eating re toe 


a 


SEN ig Boros mors Sees se ere, Reeratc iet.lee Bs Beet 
Eek ee Shai tlt, caing FB a Gee 
Seis eet are ree oie Gems ae eee 
fom arta ESET Gasca wen 
tends BASIS ie vecon 

ite the, ty mathe that Peseta gee eioaeeat gi 
followed: Pred “Lawrence  neves Your Os Hwee feetccion by Be Peta 
irieacarat Rate he Pe ye 
Pte rena eee 


desk T began to 


Multia patient, for chaser ave You 
Ba aes oy an eany me 
My Chance Arrives Haic'ad tnd tow Pred ict ae 

: iat vat 
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You Can’t Beat This for Value!(  s.;.., 


Boice's newest worhshop-—the Smachine Handi-Bench, complete from floor to switch! Designed 
Torindustral or home use Each machioe complete in toll and ready tran" 


RelegeMenaiacach No. eles Hanon Nos Circular Saw 


y Cover for 


O COVER a circular saw that is not 

provided with a commercial guard, it 

is possible to construct a convenient de- 

vice for shielding the blade as shown in 
the accompanying illustrations. 

From a I-in. board, saw out a piece re- 

sembling the part marked B in the dia- 

‘The size will depend upon the saw 

for which itis to be used. A 34-in, groove 

deep enough to accommodate the saw 


should be eut in the board inthe shape of 
semicircle. A 1 by 1 in. rod A should 
fastened to this piece ag shown, 

For the half-pulley C prepare a semi- 
circle of 1 in. thick wood with a 5 
radius and on the edge cut out a groove 
for a small rope. Then attach this piece 
to a pipe or rod, the length of which will 
be determined by the installation. To the 
other end of the rod attach the arm and 
guard (A and B), 

‘A rope is secured to C, and a weight is 

hed to the end of the rope so that 
‘protector will swing up out of the way 
by itself when once it has been lifted 
about halfway. A stop of some type may 
bearranged to check the movement of the 
guard when it is raised to the proper 
height —Jaans H, Svoveni, 


Hi 
je eeeee 


‘The assembled saw guard and details of the 
Dearing forthe rotating shaft, pulley, and arm. 


Steel Stamp Master Block 


|S punches, numerals, letters, 
trademarks, or designs of any kind 
can be duplicated 

y-and inex- 
pensively, provid- 
ed an impression 
of them has been 
reserved ina 
lock of annealed 
steel. This master 
block is hardened 


‘Check here 
Soe 


A definite program for getting ahead financially will be found on 
page four of this issue. 


ees Pa and the stock for 
2 $150 TO $300 MONTHLY the new punches 
Pays For Itself Without Expense To You is driven into the 

depressions, Each 


punch requires only a litte touching up 
fee Sb a Before itis ready to be hardened, and 
Ea rine Coase | tempered, and put to use. 
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Home Workshop | sfavratnev 
Chemistry (GOODELL-PRATI| 
Simple Formulas that ‘No. 1051? 


Will Save Time 
and Money 


VORY is becoming scarcer and scarcer 
‘as time goes on, so that those of us 


who are fortunate enough to possess 
ivory objects should take care to. keep 
them beautiful by periodic restoration of 


thenatural tint. 
cg ea om ory ht ae onYour Work Bench! 


original condition of beauty by any one | Nicovray: Banc athe sideh -aftachisertexabow 


fof the three methods to be described. 
All ivory has the tendency to turn yel- offers complete machine shop facilities for the home 
workshop or laboratory 


loo even brown either as he Felt 
of age and exposure to oxidizing ina i 
ences like heirlooms in the form of Not a toy, but a real, husky accurately built ma- 
delicate carvings; or in much shorter chine tool at a price within reach of the aver- 
time, through contact with greasy or bekinet 
perspiring bends and immersion in hot, - 
Order from sour dealer or write 

GOODELL-PRATT COMPANY 

GREENFIELD, MASS., U. S. A. 


NEW voRK P 


GOODELL- 
PRATT 


1500 GOOD TOOLS fi 


A definite program for getting ahead financially will be found on 
page four of this issue. 


“The Wor to be Benched a pce laa wie 

eect ae Sa a pan -_ 

greasy dishwater, the almost invariable | 

fate of knife and fork handles. 
‘One method, which may be applied to | 

nearly all ivory objects excepting piano 


NEW MODEL 


SOUTH BEND 
LATHES 


ey, has been tried outwith grea success For THE 

in many art museums. The ivory objects Manutactaring Plant Service Station 

to be bleached are placed in a wide- ca aay reat 
Machine Shop” ‘and Laboraory 


Allon Easy Payments 
1y South Bend Lathe immedi- 
ately upon receipt of only 20 per cent of| 
log price. ‘Balance in 12 equal 
monthly ‘payments. Write for Time 
Payment Catalog. @ 


the wooden parts of canes. Care must be 
taken that the oil of turpentine does not 
penetrate to and dissolve the cement, 
which holds the tang of the knife or fork 
in the handle, and usually consists of a | 9.x $-ftJunior Rack 
mixture of pitch or some resin and brick | (eared Screw Cutting 
dust. The mouth of the jar should be Beach Lathe, sit 
covered with a bladder membrane and | Couutershalt| $9 GQ 
the whole container exposed to the sun- 
light for from one to two weeks. 
‘Another method, particularly suitable 
for knife and fork handles, umbrella han- Sete toes 
dles, and similar ivory objects, is to im- 
merte them ina mixture of one part of | 
peroxide of hydrogen and two parts of 
water for from one half to one hour, if 
necessary even longer, until the ivory is 
Sufficiently bleached, "Then polish them 
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Gown Baral 
one of the 

highest priced 
musical acts, 


the workd. 


have not seen them, you have prob- 
Miyheard them pay on Victor Records 
Figo Giess. Saxophonists make big money 
and. the work fs ensy_ and pleasant. You 
might easily become a wizard like Tom 
Brown, or a great record- maker like Clyde 
Doerr or Bennie Krueger or Joseph Smith, 
100 050 weekly fot smu for ach 
8 to carn. 


True Tone 
The many patented improvements, found 
only on tt 


‘Buescher, assure a more beau- 
‘tiful tone, finer and more 
‘accurate tune and easier 
blowing qualities. 


to Play— 
em 


‘Because of its many advan- 
‘the Buescher Saxo- 

is remarkably easy, 

to mater The rapid prog. 


ence, Cornet, Frempec 
-Frowbens other siarent Fal 
cat sod teal coop for fal fare 
Suse Mention instrament ia 
‘Thich you are interested 
Buescher Band Instrument Co. 
2090 Baewher Block Hkh, Inds 
=a a 
[RSET RT En ia OY 


Serine itemise wy wyatt 


a CLOCK i Frort 
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by briskly rubbing with a woolen cloth 

Ii the ivory has become yellow through 
handling or contact with dishwater, it is 
advisable to begin by immersing, in 
alcohol, gasoline, or carbon tetrachloride, 
and after drying, rub vigorously with a 
rag dipped in 3 percent peroxide of 
hydrogen or a 5-10 percent solution of 
citric acid. After the bleaching is com- 
pleted, the ivory should be rinsed with 
clean water and then rubbed dry. If the 
ivory forms the handles of knives or 
forks, care should be taken to protect 
the metal parts by coating them with 
vaseline and then wrapping them with 
paper to prevent the grease from spread- 
ing. If necessary, this process can_be 
repeated two or three times. The white 
ness of piano keys can also be restored 
by this process —E. Wentxcx. 


Laundry Case with 
Removable Bag 


HE case illustrated, aside from 
ing an attractive receptacle for 
led Hinen, has the added advan- 
tage of being so constructed that the full, 
heavy laundry bag can be removed easily 


By removing the front, the tet bag can be 
‘auiy ten out and an empty one hung in place. 


For the family that is now stowing its 
soiled linen and clothing wherever it 
will best be out of sight, this case would 
be a much appreciated’ addition to the 
house furnishings. 
The sides may be made of 3¢-in, 
boards glued to give the required sizes; 
but to avoid danger of warping and split- 
ting and to insure strength, 
sume that 3in. plywood will be used. 
Cut the back and the front 1834 in. 
wide, the two ends 11 in, wide, and all 


| 2914'in. long. These widths will allow | 


the pieces to be cut from plywood 30 in. 
wide, which is a stock size. Make two 


Seeinsereenit | Cleats A, 44 by 114 by 944 in. and three | 
RMN Giese ecnethy | cleats B: B-1, and B-2, 3 by 134 by 173% 
fae GAN SIME cor 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY abgnies 
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SEND FOR 
CATALOG! 


Model Airplane Books 


Mangal of Moda Aiplanes ABC of Model 
irplanes, irplanes an. 

Boats, $1:00 each, three for $2.50, Fach 
took fully ilustrated, written ‘by noted 
authority’ on Model Airplanes. 

Price List Parts ond Blueprint, 5 cente 

Onder Now, Model Ai 
rs, 29 East: Avene 


| For Xmas—Make Your Bey (or Your- 


by taking out the front of the holder. 
| No heavy lifting is necessary. | 


self) Happy With the H & A LATHE 


Chicage Stock Gear Works, 
1760-711 Jecuee ied Chee 


A definite program for getting ahead 
financially wi'l be found on pate four 
of this issue, 
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b 
in, and bevel them 34 in. as shown. Bore A |! NY fl fl ] N —the King of them all 
[ao eis ie save s Es = am eof ‘i 
fasten al cleats with, glue and brads 
Bore ‘-in. ventilating holes as indicated os 
in all sides. Make the bottom 34 by 11 
Be ge pe % iad 

4. in. Fit and. glue pointed 3¢in 
| dowels in B-2 and bore holes in the front 
| of the bottom to receive them. 
Assemble with brads through the back 
and ends into the bottom and with | 
screws through the back, for brads alone | 
| ‘sil not held so well. Fit the front in 
place. Make or buy four flat brass hooks 
D'and fit in place with %-in. No. 10 
roundhead screws, filing their points off - ~ 
where they come through the ends. Hang = = -. 
the top with 2 by 1441 ais (hinges) 
as at 2 in side view. Fit and glue a 3¢-in. 
inted dowel in cleat A of each end an * 
polated dowel in cat 4 of each end aad | A. Workshop You Don’t Need to Coddle 
the top to hold the top front corner: of the A workshop that won't do all that you want it to do is, after all, only an ex- 
act 48 plsce when the frost ie Cows: pensive plaything. Make sure before you buy that the outfit you choose has 
pee | the power to handle any load within its eapacity; and the rigidity, atrength 
- and precision construction essential to fast and accurate workmanship. Then 
your choice unquestionably wil be the Ar-Con Utilitlthe workshop that 
| means satisfaction with every fob you do. 
caer | 
3 Free Trial! Easy Terms! [ixaccrrmigie, oom = 
a or ee ee ey 
Sere | | eave Creare se 
Serremsnvarass = |. ‘ 
THE AR-CON TOOL CO. 
TOLEDO, OHIO 
» BOYS-LEARN TO FLY+ 


Wrest 


‘Assembly drawing ofthe ease and details of the 
‘Constrction of the front, the back, aod widen, 


Prepare two cloth laundry bags that 
will fit the case loosely, making them 
about 1 yd. high to allow for a draw 
string in the top edge. When a filled bag 
is sent away, an empty one may be put 
in its place. "To remove the bag, tie the 
draw string, close the cover, raise hooks 
D, draw the top of the front forward, lift 
the dowels in B-2 out of their holes, and 


i 


rats 


pull the bag out through the front.” Re- 
place the front, lift the cover, and put in 
the empty bag. Hooks placed at # and 
corresponding rings or loops on the out- 
side of the bag will be convenient in 
keeping the bag open. Pieces of tape or | 
wide rubber bands fastened to the inside 
of the cover to hold laundry lists will 
constantly remind each one to record | 
daily deposits. 

‘The case may be painted or lacquered 
inattractive colors. Four casters or pol- 
ished steel glides may be placed in the 
bottom to move the case about. 
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Underwoo) 
pelow7s Price 
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‘Toaster made from an shuminum pan, asbestos, 
Sie meahy rotance wor, and mall tings 


Simplified Electric 
Toaster Built 
at Low Cost 


HIS inexpensive electric toaster was 
ed by E. A. Rerucha, of Wake- 
‘hand won second prize in the 
trical division, of a national shop 
problem competition for teachers con 
ducted by the Educational Department 
of Pc 5 

The base of the toaster is made from 
an aluminum pan of the type that can 

be bought in any hardware store. T 
pan indicated in the drawing is 6 by 9 ia., 
s given are those 


The leg 
gage sheet aluminum and are bent into 
Shape on the dotted lines shown on the 
pattern drawing. They can be fastened 
to the bottom of the pan with small 
tinner’s rivets or by using No. 4-24 ma 
chine screws and nut 

clement is made from 18 
ft. of No, 25 nichrome resistance wire, 
coiled by winding it around No. 12 iron 
wire. This coil 1 mounted on asbestos 
slate 34 in. thick, as shown, Two binding 
serews are placed at each end for use in 
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Googe Ue faseSong Man 


‘Lava cons ame (or 6 for the medium size 
cae) at any drug of grocery sore. Buti you. 
‘want tory it wt our expeme, eal this coupon. 
Gamble, Dept. X-1229 


George: Lwant @ free sample cake of 
your Lata 


‘Ato on Iron Base 


All Fuel—All Purpose—Power 


Tele ott! 
"The Bay esting Meshize Co 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8: 


Decenwen, 1929 


POPULAR SCIENCE MONTHLY 


eonfiecting the attachment cord, which 
ig 5 ft. of No. 16 or No. 14 asbestos- 
covered heater cord. In attaching the 
cord, an underwriters knot must be tied 
next to the bushing. Be careful to leave 
enough slack so that there is no strain 
transmitted to the binding screw con- 
nection. 

The grid can be made from No. 21 
hardware mesh or cloth. Cut it to shape 
and bend as indicated. “The grid should 
fit snugly inside the pan top, and the 
sides when bent down should rest on the 
asbestos plate. To obtain the best results 
the position of the grid will have to be 
determined by trial. To fasten the grid 
in place after the proper position has 
been determined, solder a small nut in 
the middle of each side of the grid and 


of screws, 

‘This description is a condensed version 
of Mr. Rerucha’s article which, with the 
drawings shown, formed his prize-wi 
contribution, 


Small Clock Case for 
Holding a Watch 


Y SETTING an ordinary watch in 
this artistic little case made from a 
single block of mahogany or other hard: 
‘wood, an attractive, serviceable traveling 
‘or desk clock can be made. The case is 
244 in, square and 6 in. long. It is cut 
‘out at the top as indicated, 50 as to leave 
‘an ornamental triangle of wood, which 
conceals the projecting stem ‘of the 
watch. 
The dimensions of the slot and hole 
for the dial must 
be adapted to the 
particular watch 
to be used, al 
though the "slot 
should be a trifle 
largeso that it may 
be lined with soft 
cloth. Directly 
through the open: 
ingforthedial, drill 
‘a hole back ‘into 
the block about 
the size of the dial 
‘opening and 3 in. 
deep, and ‘pack 
into it some cloth 
or felt, which will 
act as a spring 
andhold the watch 
firmly in place, tight against the rim. 

‘The case can be stained and finished 
with shellac, clear lacquer, oF varnish. 
In the original model a saturated solu- 
tion of permanganate of potash was ap- 
plied, and a red cherry wood stain was 
then used. After this was dry, several 
coats of shellac were applied and well 
rubbed down, 

‘A plain inlay of holly or other white 
wood, if placed as shown, will add to the 
beauty and decorativeness of the finished 
product Saver, Gore. 


‘The case ia made from 
totid Block of wood. 


A necrasoutan piece of ordinary screen 
wire or wire mesh bent at right angles 
Iakes an excellent rack for holding and 
ddeying small parts that have been freshly 
painted.—C. B. W 


fasten it to the sides of the pan by means | 
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Hints on Handling 
a Paint Brush | 
| Skillfully 


seatch charm, 
ie Huard Comms 
indifferent. Packed 


| Redding Masonic Supply Co. 
200 Fifth Ave. ~ Dept. P. S., New York 
Everything Masonic” === 


This printed INSURANCE 
CERTIFICATE guarantees 
every TRIAD Tube for a 
minimum of six months’ 
perfect service or a proper ad- 
justment made! You will 
find one in every TRIAD 


TRIADS to live up to it. In thorough brushing-in of the paint- 
actual number of service ing, materials are the fundamentals 
hours—in volume—in qual- painting. To these the amateur should 
ity of tone—TRIAD ‘Tubes | | £9 close attention, because they largely 

ietermine the success of the work; pro- 
are unsurpassed. There are | vided, of course, that high-grade paint 
Jonger, happier hours of | | ind first-class brushes are being used. 
trouble-free radio enjoy- ‘To hold and use a paint brush improp- 
ment in storefor you with A ae oe ees alaeeakine 
TRIADS. Get them from a brush should be held lightly and firmly 
your nearest TRIAD deal with the narrow part of the handle be- 
—without delay! They im- | tween the thumb and the first two fingers, 
prove any set! much as a pencil is held in drawing lines 

with a rule. It should be used in such a 

wniannartiaden vray that it wears down uniformly and 
ene nen jovery ceps its original shape. Do not grip 
Emorumeimieces | | ise ea 
poms ee — fingers extending over the bristles, ar 
aneennh BOE Eetioee: do not bear down too hard on it. | 

Use a moderate, even pressure in 
spreading the paint, and a light, even | 
pressure in finishing.” ‘The muscles of the 
Wrst, which do most ofthe wark, can be 
: relieved by those of the shoulder. 
“Askforthe While the brush is being drawn back 
tube in the and forth across the surface, do not let the 
black and hand lead, but keep it directly over the 

brush. Lift the brush from the surface 
before starting a return stroke, Poking ot 
jabbing the brush into corners or cracks 
breaks off the valuable flag or split ends 
and ruins the bristles. 

“The flag ends are what makes a brush 
valuable. One unfailing test used by 
- practically all professional painters in 
TRIAD MFG. CO., INC., } | jutsing the quality of bristle in a brust 

is to spread the bristle stock into a fan 
Pawtucket, R. I. shape, hold it up to the light, and look | si 
LT srer00 mre. 60, ent, 280) 


garton—and you can trust Sit handling of a brush and 


KS) pRopUCTs THAT ENDURE <2) 


BRINGS YOU THIS 
COMPLETE MOTORIZED SAW 


©. Pika eels een mittee be ren sek NN ROE eins te esi el ts EEN Oe ve. Cine 
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AUDIO TRANSFORMERS 
Worthy of the 
HAMMARLUND Name Plate 


renal 
snl 


Write Dept. PS12 for Details 
HAMMARLUND MFG. CO. 
424-198 W, Bard Sta, New York 

Gor Betmn Radior 


ammarlund 


PRODUCTS 


Kavice for POPULAR SCIENCE MONTHLY 
readers regarding safe and profitable 
investments. See Page 


Longer Life —, 
Higher Efficiency 


2 
for 
A.C. 
Radio 
Tubes 


© 
BEN7AMIN 


Shock-Absorbing 
Sockets 


ease the ponibiity of short cireiting 
Permcoerrtoget 

Heavy spring contartn provide exces eur- 
font caren expacitye 

Special 

Pay 


3) 


At all Radio Dealers 


Manufactured by 
Benjamin Electric Mfg. Co. 


Des Plaines, Il. 
New York Chicas Sen Framcines 


| like surface 
Peah? | obtained. 
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| selecting paint brash, wil rely upon the 
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for the flag ends on individual bristles. 


‘The professional knows that only a good 
brush has these valuable flag ends. 

‘When a fine Chinese hog bristle paint 
rush has these flag ends, it is an ideal 
tool for brushing, but the amateur must 
use it properly so as to accomplish six 
results, as follows: 

‘Penciration. Work the paint thoroughly 
into every fissure and crevice. Let the 
flags dig down into the surface, securing 
deep penetration of the painting material 

‘Surface Moisture. Every surtace has 
certain amount of surface moisture that 
must be thoroughly rubbed out. 

Surface Tension. Because of contrac: 
tion and expansion caused by changes in 
temperature, there is always a certain 
amount of surface tension, ‘The strokes 
of a good bristle brush relieve this and 
the finishing material does not crack or 
wrinkle. 

Air Bubbles. ‘These must be thoroughly 
brushed out if a 
smooth, 


Coverage. Only 
when the brush 
digs down into the 
pores of a surface 
—not merely slides 


across it—ean 
proper coverage 
obtained. 


Adhesion. When 
| well brushed, the 

paint becomes an 
Integral part of the 
surtace itself— 
not merely. 
| “paint film" whicl 
will eventually crack and peel off. 

“The professional painter knows from 
experience that Is will pro- 
duce a better surface and last longer when 
thoroughly rubbed into the surface. This 
applies to everything but lacquer, which 
should be flowed on the surface 
very full brush. Lacquer should never 
be backstroked or leveled off 

‘Too thick paint, varnish, or other ma- 
terials will not harden properly and will 
tend to leave blisters instead of a smooth, 
glossy surface. Paint must thoroughly 
wet the surface to which itis applied, and 
the combined thickness of all coats should 
be just sufficient to harden and protect 
| the surface. 

Experience quickly points out the fatal 
mistake of attempting to paint with 
rush that is not of good quality, abso- 
lutely ‘clean, and the right size. ‘The 
question therefore arises as to how to 
| select a good brush. Paint brushes are of 
such a nature that they can be easily 
| “doped”; that is, the mixture of bristle 
| stock used may be blended with various 
| adulterants, such as horsehair or vege- 
‘The average person, when 


recommendations of a dependable hard- 
‘ware of paint store. 

‘When a painter is selecting a paint or 
nish brush, he bends the bristle stock 
over the back of his hand to judge the 
fexibility of the brush and whether the 

ristles are springy and full of natural 
‘oily life,” as they should be. Next, he 
considers the length of the bristle stock, 


ast 


ENJOY THE FINES! 


tmotors, 
Struction, ‘The training which the stud- 
{ent receiver at the Sehool of Von Hoff- 
fheog inthe exact, training, Which be 
must have to qualify” for‘ immediate 
Fostions ‘on the ground oF fy he ir 
equipment is new and of moder 
design, mibject to daily U.S. Gov't 
intetan~the cut low coaier 
| | set ing andthe" horoughne 


bond required. 


World’s Famous Pilots 
Trained Here 


Our field is identified inthe world of 
Aviation a3 an outstanding place to 
‘enjoy the best training, —a place where 
conditions “are ideal—from here. was 
Started the “cross the Atlantic. Flight 
iat convinced the world what could be 
dope and more recently the world en 
urance flight record was established 
here. 


Easy Monthly Payments 


It iseasy to pay the Von Hoffmann way 
Tecause small monthly” payments are 
extended. Lat us show you how you can 
Start now and pay later, even after you 
fhave finished the course of train 


VON HOFFMANN AIRCRAFT SCHOOL 
624 Lambert-St. Louis Flying Field 
ST. LOUIS, MO. 


VON HOFFMANN AIRCRAFT SCHOOL 
824 Lambert-St. Louis Flying Field 
‘ST. LOUIS, MO.—MAIL TODAY 


Cound 


am inereted 19 FLYING 
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ET, CUNNINGHAM, INC. 
[New York Chicago San Francisco Dallas Adlanea 


A definite program for getting ahead 
financially will be found on page 
four of this issue. 


for that is one of the primary differences 
between a cheap brush and a good quality 
brush. The greater the amount of bristle 
stock, the more painting material it will 
hold and spread without redipping in the 
paint can. 

Bristles make up, by far, the biggest 
single item in the cost of brushes, for the 
bristles alone cost anywhere from two to 
fifteen times the cost of the next largest 
component of which the brush is made, 
Bristles used in cheap brushes are usually 
left-overs after the best grades have been 
selected for the better brushes. 

‘Next to the bristles, the most important 
construction feature of a brush is its set- 
ting. This is the trickiest feature of a 
brush to judge, and even profesional 
painter depends upon the judgment of 
the paint dealer or the reliability of a 
brush manufacturer.— R. E, ALEXANDER, 


New Colored Pencils Aid 
in Ship Model Work 


OR applying delicate decorations on 

ship models, for coloring flags, pen- 
nants, shields, ‘and various ornaments, 
and for marking out minute panels 
windows, and doors, a new type of colored 
indelible penell can be used. with far 
greater ease than a paint bru 

‘The pencils, which are made in twelve 
colors including black, have thin leads s0 
that they can be sharpened to fine points 
and used like ordinary drawing pencils. 
‘They make possible the drawing of the 


finest lines and the most elaborate orna- | 


ments. 

‘When thedecorations have been applied 
and shaded as desired, a fine camel's-hair 
or red sable brush is dipped in water and 
used to blend the individual pencil strokes 
together wherever necessary, giving the 
effect. of exceedingly clear and delicate 
painting. 

‘On woodwork and metal parts it is 
necessary, of course, to apply a ground 
coat of fat white, ight 
brown paint as a founda: 
the colored ornamentation. 
flags the pencils are used 
preparation, and no further treatment 
with water is necessary, as the strokes 
blend together very well; on paper fags 
and pennants, however, ‘the brush and 
water treatment is necessary 

‘Any surfaces decorated in this way can 
be given a protective coating, if desired, 
by spraying on very thin shellac or artists’ 
fixative. It is possible even to brush on a 
‘coat of thin shellac without disturbing the 
colors if a very soft brush is used and the 
work is done very quickly —L. T. G, 


Caring for an Oilstone 

) KEEP an oilstone in condition, use 

1 good grade of mineral oil, wipe the 
stone off when you are through with it, 
and keep it in its case or at least in a 
place where it will be free from dirt. 

‘The surface of a worn ollstone may be 
dressed to a plane surface on the side of a 
grindstone, or it may be rubbed down 
‘with an emery brick. Another method is 
to tack a sheet of emery cloth to the 
bench-top and rub the stone back and 
forth upon the cloth, stopping now and 
then to clean the dust from the cloth. 


MANUAL 
Full of 


PRACTICAL 
RADIO DATA 


For the 
CUSTOM - BUILDER 


and ADVANCED FAN 
Describes the newest and finest 
BAND-FILTER TUNING SYS- 
TEM—SCREEN-GRID | AMPLI- 
FIER—PUSH-PULL AUDIO AM- 
PLIFIER—POWER PACK— 
UNITCONSTRUCTIONSYSTEM 
EFFECTIVE SHIELDING 
—SPEAKERS—CABINETS—IN- 
STALLATION—SERVICING. 
It will make money for you; it 
will save money for you, 


Write for it today. 


CAMPBELLS 
Electric 


Exerciser 
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Step Out of 
That Low Pay 
No Future Job 
InI2 Weeks 


Don’t letadded responsibilities oroldagefind 
you being kicked around from one job to.an~ 
Other—never sure of a steady job and willing 
towork at any old pricethey wanttopay you, 


et Into 


ELECTRICITY 
My Amazingly Easy Way 


Right now — Today —decide once and for all to get out of that small pay, hopeless job. Now—and forever—say 
Porn io wwenty-liveand thirty-five dollarsa'week. Let me show yo how fo quality for real money-making 


G 


jobs LEADING TO SALARIES OF FIFTY AND SIXTY DOLLARS A WEEK AND UP, in Electricl 
Y correspondence, but by an amazing way to teach that makes you A PRACTICAL EXPERT IN 90 DAYS. 
Getting into Electricity is far easier than you imagine. 


By Doing In 90D 
Right Here by thee Grdat Coyne Shops 
Without Books or Lessons 


‘You don't need advanced education or any Our Student Service Department 


former electrical experience here at Coyne. 


T'don't caro if you don't know a generator 
from an airbrake —I don't expect you tol 
Mail the coupon today for my big Free Book. 
It tells you how I have taken thousands of 
fellows Just like you out of small pay, man. 
kailling joba and made them happy and con- 
tented, in their new work-—at twice, three 
sand four times their former salaries. 


No Books -- No Lessons 


I don’t attempt’ to teach you by correspon- 
dence, books, or lesona. 7 train you on real 
Slocrlel mechinery not on specal traning 
Iachinery or toy equipment, Baton exact 
the mie kind of machinery you wl wa 
fon when You graduate from my" achoo 
inden 2 touands of olay wort of 
fyuipment occupying. over 69,000 equare feet 
of our new sanitary hroproof building. You 
Sok carpal gronsion oegiags, power leas 
Titos, switehboards, Larsniting stations 
everytling trom dosrbells fo power planta— 
Ful Baod Sis operation every aye 


Earn While You Learn 


Free Employment Service for Life After You Graduate oe ae meee meme ee tee 


Handles All Your Problems 
‘You have nothing to worry about. My sta- 
dent service department takes care of get- 
ting you in a good cloan home where you will 
frtomand foardveryreavnable You wil 

friends here at Coyne who see tha 
you are made comfortable and happy while 
Youare with us. Good clean sportaand enter~ 
isinment are provided during hourswhen you 
fare not attending Bebool. 


Aviation Electricity, Radio and 

Automobile Electrical Courses 

as wellasRailroad Fare included 

Right now Iam including all the aboveat no 

extra cost, and I'm offering my course for a 
3 ced price. 


Short time at a special redt 
has had an unusually suc- 
cessful year. My graduates 
Save made this possible and 
because of this, T ean offer 
8 low price to futare stu: 

Senta for a short time. 
GET THIS 


FREE Book \_ 


If you areshort of money, my Employment Department wil help youget. Wace SrWig Preneest 
Miareline job who yar’ and attending schol nen when ou grasuate | OTHE EECTRICAL, SCHOOL, Dept, 99-73 


[eevee ee 


they will hefp you fin 


‘the Electrical Job you want. 


false Par 


co ELECTRICAL SCHOOL [==-=SSSS Sets 


H.C. Lewis, Pres. Est. 1899 5 Nem... 
500 S. Paulina St. Dept. 99-73 Chicago, Il. jiu. 
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| Rope Handrail for 
Inclosed Stairs 


R stairs that are inclosed by two 

‘walls, a graceful cand serviceable 
hhandrail can be made from 1}4-in. cotton 
rope, velvet, and a few brass stanchions 
of the type’ having a hole all the way 
through and sold by marine dealers. 
The stanchions should be brass, pref 
erably 334 in. high with a 13¢-in. hole 
and a 3-in. base. Polish and wash ‘them | 


“The Boss 
Stumped” | 


“tts was trying t» eure out a way tp sped up the 
Sen, ety sei Sa toe a's 
i he pad, bat Td 

an cutie 
Bin and’ soon ba the whole 


‘A handel lene 
oth tent no 


i 
up's home gay cous 
‘Cenespondence Schools and | 


thoroughly, and, when they are dry, 
apply a coat of clear lacquer. 

Mount the stanchions except one at 
top or bottom with 234- or 3-in. screws 
In determining the length of the rope 
allow about 18 in. at each end for a knot, 
which is made in “Turk’s head” oF 
“turban” fashion. 
| Cover the rope with velvet, knot one 

end only, thread the rope through the 
stanchions, pull it tight, and mark it just 
| where the knot on the free end should 
rtd de kaa rd ie une ete | come. Tie the Knot after threading the 

Siac, soda "| free stanchion on, and put the stanchion 
in place. Velvet ‘can be sewed over the 
knots at both ends.—Sawet, Gone. 


Be A Raitway TRAFFIC 
INSPECTOR ! 


| 
Coconut Converted into 
Novel Table Lamp 
PICTURESQUE and unusual table 
lamp can be made as illustrated on 
the folowing page from a large, unhusked 
and some palm ‘stems or 


|, after which the nut is 
several days. The stem half 
is used for the base, the stem being cut 


‘off and a hole bored through the shell 
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New Million Dollar 
CAN OPENER 


West. 


F garment 


foresee ia 
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A definite p: 


fam for getting ahead 
faanclaly will be tound’on ‘pags four 
of this issue, 


Fk & Wags Co, Dep 1258, New York, H.Y. 


Radio Inspectors $2000 to $4500 
‘a Year 


(Goord Freeh 
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adie Oprer $9010 $200amonth Boat Operas $1800 S800 Ral Raptr Macha $1801 $00 


ill one of these 


BIG MONEY 


RADIO 


‘AY “Good Bye" to long hours and low-paid work: Pick 
yourself a big-money job in Radio! Hundreds of 
men just like you earn from $2,000 to $25,000 a year in this 
jane world-wide Industry .. . Ies the livest money-making. 
Butiness of eoday! 


‘The Whole World is Calling for Trained Radio Men 


Broadcasting stations and manufacturers all over the coun- 
try are eagerly seeking trained men... Thousands of ships 
require experienced operators... and now comes nation 
wide radio telegraph service, telephony, television, photo- 
radiogramal. Thousands of opportunities lke this are 
‘waiting for you. 


Easy to Learn at Home With This Magnificent 
Laboratory Ousfe 
‘There's no need for you to know a thing about Radio, The 
Radio Corporation of America sponsors this marvelous, 
simplided hometraining coune «=» by means of which 
ou, too, an now prepare for success in every phase of 
Radio... You learn by actual experience with the remack- 
able outiay of apparatus given with this Course . «learn 
tow to solve every Radio problem ». sach as pa 
invalling and servicing fine sets, Thats why you, too, cx 
easily haye the confidence and ability to hold a 
Radio job. 
Only Course Backed by Radio Corporation of America 
The progress of Radio is measured by the accomplishments 
ofthe gree engineers in the huge research laboratories of 
the Radio Corporation of America, This gigantic organ 
tation sets the standards for the entie industry ~~ van 
sponsors every leson in the course. That's why graduates 
af is school arcalara posted in eweneupro.eminote 
velopments ia Radio. ‘Thats why they arc always inbi 
demand. " 


=== 


RADIO INSTITUTE OF AMERICA 


RG 


JOBS 22) 


FREE BOOK SHOWS HOW! 


‘Money Back if Not Satisfied 


‘This marvelous home-laboratory training practically in- 
sures your success by preparing you thoroughly in every 
phase of Radio manufacturing, servicing, broadcasting, 
Photoradiograms, television and airplane radio equipment. 
Asa student you will receive an agreement signed by the 
president of this school assuring you of complete satisfac- 
tion upon completion of your training—or your money 
will be instantly refunded. 


Read This Free Book 


Dept PS12, 336 Broadway, New York, N.Y. 


Gentlemen: Please tend me your FREE So-page book which 
strates the brillinne opportunites in Radio and descibes Your 
lahorstory-method of irruction at home. 
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for the electric cord. An ordinary lamp 
socket is connected to the cord and 
secured in the shell with plaster of 
Paris, 

Three 434 in, long pieces of palm stem | 
or shrubbery (the 


POWER S255 
the better the ef 
/ fect will be) are 


‘glued in small holes 
made in the husk 


PROFIT == 
salves together a8 
N shown.Threesmall 


pieces of the same 


‘More and more is electrcit Rosercacet are 
lifting the weight of labor glued to the bot- 
from the shoulders of man. tom for feet. 

If you are not satisfied with A small ten-cent 
your present job, become an lamp shade is fas- 
ELECTRICAL EXPERT tened to the globe 


and free yourself forever by a wire clip, or a 


y shade can be made 
reed ibe tpgcoatent os le from a strip of oiled parchment or mica 


apes You Go not peed any, on which any desired design may be 

Seevious trataing, Any man, stenciled or drawn. Care must be taken Sete ng wr aus Pe bo 
who can read and write and to leave an air space both above and below i free 
use his hands can become the shade, for ventilation. Speicadts  Stuon eo 2 tet te 
an electrical expert. ‘The lamp is trimmed with pieces of 


vine and the smallest of pine cones, 
which are fastened to the outside of the 


Here is Your husk with small brads and glue. Flowers 
may be mace by breaking up large cones 

Opportunity and using the parts for petals. 
‘The NEW YORK ELEC- The exposed fiber where the husk is 
TRICAL SCHOOL pre- cut into is filled with putty or clay and the 


pares you for the BIG PAY whole varnished,—C. R. McCasitiaxp, 


profession, First you 
the theories of elect 


Guide for Drilling Glass 


porecanla hag tele HEN the tube method of drilling — 
actual practice, You solve pepsin oh 
cee Log ee Rent isto be used, the most diicult partof the 
ew hands. When you have ‘work is starting the efficient 
completed your course at ‘guide can be made from a cut iron washer 
the NEW YORK ELEC- With hole slightly large, than the dil | 
TRICAL SCHOOL you tube. A bit of beeswax is melted and | Husrumembose 
go to any part of the world poured on the place to be drilled, and the 
Tedesuctcacodiving. | Pahl 
Welt LOY Soe the aaa hole in the washer and, with a little addi- 


booklet giving full infor- 
mation on how to be an 
electrical expert. 


NEW YORK 
ELECTRICAL 
SCHOOL 


40 W. 17th Street, New York 


quired. 
PRULING | Service Cataog Now 7. 
SPONDENCE COLLEGE, WASHINGTON, D. C- 


UncleSam’s” 
‘Anson wether and te tocowes serve as a 
MAIL TODAY -nn—nny B8* * ecitatedeting hoes in ine ating. Pay Roll 


HENEW YORK ELECTRICAL scHooL —_$ Honal wars [ formed into a funnel tke 
$ a alga poo rapa with turpentine o water and the driling 
H tent me FREE your spac booklet. 18 | proceeds as usta (see “Drilling Holes it 
a ee Glass," P-S. M., May "29, p. 98). 

{| _ This method of making a guide is 
Name. oo easily applied to flat sheets or to convex 
surfaces and gives rigid support at the cut- 
ting edge of the drill —Fraxx E. Gray. 
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"QUALIFIES You TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE ON 
FR Tee tue NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES 


Easy to bet into 
this BiG 


Radio 


Operator 


ge 


Bro Pay Jons! Spann Toon Puorrrs! A 
Fave Business ov Your OWN! They're all 
‘open to you and other live wire men who 
answer the call of RADIO. The fastest grow. 
{ng industry in the world needs more trained 
men. And now come Television und Tallin 
‘Movies—the magic sisters of Radio. Wi 
‘you answer this call? Will you get ready for 
1 big pay job Now and step intoa Biccen 
‘Owe later on? You ean do it EASILY now, F 
R. T. 1. Home Training 

Puts You in This Big Money Field 
Radio alone, pays over 200 Mittin 
Doutans a year in wages in Broadcasting, 
Manufacturing, Salen, Servic, Commercial 

tations and on board the big wea going shi 

‘and many more men are needed, Television 
and Talking Movies open upother vast fielda 
of money-making opportunities for ambi- 
tiousmen. Get nto thisgreat businemthatis 
live, new and up-to-date, where thousands 

trained men easily earn $60 to $100 a 
roek-—where $10,000'a year jobs are plenti= 
ful for men with training plus experience, 
Easy To Learn At Home—In Spare Time 
Learning Radio the R. T. I. way'with F. 
Schnell the “Aco of Radic behind voi 
Easy, intenestina, really Fuw. Only a few spare hours are 
needed and lack of education or experience won't bother you a bit. 
‘We furnish all necessary testing and working apparatus und start 
you off on practical work you'll enjoy——you learn to do the jobs 
Eat pay real money and which are going begging now for want 
of competent men to fill them. 

Amazingly Quick Results 

‘You want to eam Bia Moxey, and you want some of it QUICK. 
R.T.T. “Three in One” Home Training—Radio-Television-Talk- 
ing Movies—will give it to you, because it’s easy, practical, and 


TR. TI, ns You st nome ron a coon sos on Aprorivante 1 


IE BUSINESS OF YouRowN I 


R.T.1. 


(PART TIME OR FULL. 


5000 al 

N 
Radio Enyineer _ 
Sor Broustcasting Station) 


BB S Right at Your FingerTips 


WHEN YOU ARE RTI. TRAINED IN 


ADIO-TELEVISION ~Talking Pichures 


fe, kap,reht uptodate with let 
Sanate sftemetlon” 


R.T.L 


7 pin d 
ings Big Jobs 
Like These/ 


eed 
SLE 


‘(ow weeks 


fpare han pay foryour traning init 
‘rose Syeny sp ints a goad 
ng jo gata x une of 


oth T. bsox Rew 


| RADIO & TELEVISION INSTITUTE 
Dept. 39, 4806 St. Anthony Court, Chicago 
I Send me Free and prepaid your BIG BOOK 
| “Tune In On Big Pay’ and full details of your 
freee ane ion ebentne 
‘me in any way). 
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| Where the New Motor 
Cars Excel 


Asive would be through all four of the wheels. 

Keller silently thumbed through the cat 
Jogucs for & while and then be popped another 
‘question. “What is a downdraft carburetor, 
Stats the latest,” Gus replied, “The 
flows down through’ the carburetor into the 
Gjlinierg Instead of wohl The air doesn't 
Rave to Wt the gas particles uphill and the ai 
vencity can bere bt lower, ‘That allows 4 
inrper opening through the carburetor, which 
means tore power at high spect, and stil the 
misture iy right when the throttle ls neatly 
Shit. If they put the same big alr passage in 
the ondinary carburetor to get the’ sime top 
spent the alr would go trough 20 slow when 
theenaine was Uhotued that it woulda cary 
tip enough gas It's a swell Kea. T wonder 
‘why somebody dida’t think of It before.” 

umphi” granted ‘Kelagg. "Maybe the 
new cary have more power; but what hi 
they done to make ‘em last longer?" Tl bet 3 
Dev car woulin't give me Os service T've 
fotten out of this boat” 


“YYZ ELL, let's see,” Gus ruminated. “First 
off, they're doing a better job of making | 
oylinder castings now than they used to. The 


new nickel-iron alloys wear better than the old 
gray iron castings. Al know more 
bout how to design a cylinder block so. the 
Cylinder walls won't warp out of round as bad 
fs they sometimes did in the oll days. Then 
there's the crank abafts—they're grinding "em 
‘more accurately and balancing "em a lot better 
Pistons are lighter: so are connecting rods. All | 
that means less vibration, and less vibration 
‘mean less wear 
“All the good cars now have thermostats to 
control the water temperature. The motor 
heats up quicker and even a careless driver 
‘can't run 'em much too cold in winter. There's 
ink case dilution to spoil the oil's Iu: 


ine 
Iricating flters they’ te 
fitting Air cleaners Ke 
dust out ol ders, and that 4 


| the carbon quite a it.” Higher co 
tneans better economy. 

As for looks, the modern lacquer fishes 
stand up three times as long as the old paint 

ed the chromium plating on the bright 
is 'stays bright without polishing” 
me Gosh!” Kellogg exclaimed. “I thought all 
that stuff was just talking points, But even if 
itis tre, bow about the bovlies they're puting 
tn the cars these. days? They: look pretty 
fight and nny to me. ‘The body on my cat 
inbetter right Bow than most of the bodies on 
the new care 

“That isn't a fair comparison,” Gus ob- 
jected, "I think the bodes they're ting now 
Tie Temarhable. considering the price. “You 
can't expect a fine hand-built coach job for a 
ftundred dolar or so."Tt coats that much for 
‘one good upholstered chair from a furniture 
Store: If you want to pay the price you can 
fet as ine a body now as you ever cou i the 
past. Your car cost’ lot of jack. You can 
fet as good a body for less today.” 

‘When the brakes had been fined and ad 
juted: to  Kellogt's, satiation, he smiled 
father sheepahly. “Aind if T' keep” these 
Catalogues for a day of two?” be sands “Te 
Kind ofa notion I'l go the rounde with this old 
wear horse and sce what they'l allow me on 8 
Tatein® 


RE you up against some motor car 
problem that is eausing you trouble? 
Gus and Joe will be glad to answer any. | 


reasonable questions on the subject of 

itomobiles. Simply state your ques- 

fr. Bunn in care of 

| PorutaR SCIENCE MONTHLY, 381 Fourth 
Avenue, New York, N. ¥. 
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Play the Hawaiian Guitar] 
like the Hawaitans/ 
oe ae 


Soe woe“ eSeeyihine explained early 


Motion Pic. 


Bow you ean i 
‘and how you'can quickly. win 
youre high malarial pontion. Send ox 
NEW YORK INSTITUTE OF PHOTOGRAPHY 
Dent D.3Kt5 2 Wet Sed Sl, New York Chr 


ea 


fat ntgre-Keepers, housewiver 
"Steady repeat’ bustoes, 
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Fossil Monsters 
I Have Hunted 


(Contin om tace £2) 


fof the duck-billed dinosaur, Trachafow. 1 
flopped carelessly on a ledge of sandstone to 
rest for a moment, only toleap up quickly with 
song tear in my trousers and a cut in my leg. 
‘The very end bone of the fossilized tail of some 
[prchlstoric monster had pierced me. Following 
Whack, I found. the finest. specimen of a 
Trachodon yet unearthed. Four of us worked 
ceaselessly for two and a half months ex- 
ccavating ‘this monster, the skull of which, 
alone, was more than four feet long. The entire 
Specimen weighed approsimately five tons, 
It was shipped to the Senckenberg Museum, 
Frasklort-on-the-Aain, Germany, where i 


THIS seat lizard, weighing probably, ten 
tons ‘when alive, ‘apparently had been 
trapped tn quicand ‘And ha unk oi 
Aleath, forthe front limbs were lifted up along 
the aides of the body, and revered, revealing 
the perfectly preserved webs which had cov 
fred” the feel The head and neck were 
Stretched to their full lengthy as if the Tre 
Codon had been struggling’ to. escape the 
frasping sands, "while the bind fect were 
Pointed downward, showing an effort vo swim 
Dut. Most remarkable of ll, the entire body 
‘was covered. with skin, not clinging to the 
Bones, but wel filed out, a if bythe rounded 
inst of Ife, The sand bad taken the place 
‘occupied by the flesh in hfe and thus forthe 
first and only time, we bad an opportunity to 
fee and study: the’ exact form ola dinosaur, 
th age form fw eration, 

ha not the proper lifting equipment 
tripods, blocks lines, and hooks with which 
to fhanile the great weights of the three sec 
tions, some 3,000 pounds each, into which we 
Cut the stone block containing the skeleton 
Tut with simple machinery made from. two 
Sout cottonwood poles and two blocks of the 
fame wood, we could raise 2 tection a few 
inches off the ground and hold it there while 
‘others ofthe party shoveled sand beneath and 
{amped it hard. ‘Thu in a week, we raised 
fone section some four fet into the ur ao that 
wagon could be backed under it. "hes, by 
Pacing cottonwood rollers in the bed ofthe 

Ms we shoved the block of stone aboard 
Inf hauled it to the ralload station, many 
miles away. 

‘Accompinying the blacks of te tthe 
‘aseum It'a deailed map of the location of 
the tind, ‘This map fe maade by the fost hunter 
‘on the spot. Photographs are also sent to con 
Diete the information that guides the prepar 
Stor in assembling the skeleton, When the 
blocks of stone have been unpacked, 4 color 
less, thin, but very penetrative cement is 

red into. the exposed ends of the bones, 
rom which the organic materia, ofcourse, hat 

ag disappeared, This isallowed to"set™ 
‘unt every small particle ‘of foul bone is 
bound firmly together. “Then, with power drills 
And chisel the sundstone is cut’ away, the 
Pins fart packing having bes emo 
the simple process of unwinding the burlap 
stipe 


8 THE, stone is removed to the areas pene- 
trated ‘bythe cement, more cement ie 
ied atl eventually the brown bones, each 


slabs of stone in which they were 
ered. Others, which may have been 
distorted by the presure ofthe sand in procese 
of petiication, have to be removed, placed 
in their proper’ positions, and set up ‘on steel 
tubular frames. ‘This is particularly tre ofthe 
larger dinosaurs, mammoths, prehistoric hi 
noceroses, and the Vari (Come! one 10 
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Se ll 
ARTISTY 


—and be your own boss 


F you like to draw, why drudge when success and a good income 

may be yours through art training? Publishers pay millions of 
dollars yearly for illustrations. Many successful Federal Students 
are earning from $2500 to $6000 a year — some even more. 


If you hold yourself down to a routine job you may always do 
uncongenial work. But if you like to draw and are willing to train 
your talent, your art ability may help you to success in life. 


‘Through the Federal Course in Ilustrating more than fifty 
famous artists give you the benefit of their methods of Ilus- 
trating, Cartooning, Lettering, Poster Designing, Window Card 
Illustrating, ete. You may learn through the experience of these 
successful artists how to bring your own drawings to a profes 
sional standard. They understand the methods that make art 
pay well. 

You can keep your nt ition while gaining your art 
training, Through the Federal Course you learn at hems in your 
spare time. Hundreds of Federal Students have already proved 
by their professional success the value of this home study in- 


struction. 
Vocational Art Test—Free 


Find out about your drawing ability by sending in the Free 
Vocational Art Test we offer. Just write your name, age and 
address on the coupon and we will send this Test together with 
a copy of the book “A Road To Bigger Things” without 
charge or obligation. Why drudge at uncongenial work 
when the chance to plan your own work and be your own 
boss may be yours through Art Training? It is im- 
portant that you take your first step out of the rut 
hy mailing the coupon today. 


FEDERAL SCHOOL 
OF ILLUSTRATING 


12149 Federal Schools Building 
Minneapolis :: Minnesota Federal School of Ilustratiny 
12149 Federal Schools Building, 
‘Minneapolis, Minnesota. 
Please send me free book, “A 
Road to Bigger Things,” and 
Standard Art Test. 
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(Continved 


of the early horse. The “ser- 
fother swimming lizards, the fishes, 
finosaurs, are mounted 


iy, in lage specimens, bones, will 
afd entire bores wil have dimp- 

| It then becomes the duty of the 

| preparatorto rebuild the mising bones cut of 
fperaly-pcpredcomponton orto obtain 
ihe mizing, bones, rom other incomplete 
specimens of the sume animal, Since tis 
ittter is seldom possible, Uhe preparator must 
tecome an anatomist anda sciptor, ifthe 
fomilskleton isto be complete. He fst ob- 
tains from some. other specimen a bone. 35 
nearly like the miming one as possible Then 
ie models a copy of thin, and places it in its 
proper ponition nthe skeleton Ne fs mauating 


Mechanical : 
Engineering 


PH nal chalk tons bet 
marci otic ase ies 
mate emer cen, ee 
Pe ha ented tard 
Eras esse ee 
“Senate Gene tle 

alse corel pe nye 

Sa| ee esr 

ei 
a epee brtg 
ser cea aoe ene as 
Nel ee eee ot ee 
oma sak i 
wy sa aves, und oe ce 
cee ee ae ee 
ever errweer te 
sat a TS in oth 
linet at i 
| ees hen totee corres 

|i ya a 

Sr Trim alt im 

ey 

ng de pen Pas a 
fate ore Galen 
ter, Ee careers ect 
pat a ore ears 
ones © Bees ey 
= Me ra Sty aa or ase 
ha ee 
feceeyaateer ome | Bre milon yan en 
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MUS interesting fosil ay with snout, all 

four Rippers, and tail extended, just as i 

wine | had. been ‘overwhelmed by an avalanche of 

at | Sod while reinang near the 

Shore” The position of the skeleton told us the 

ete story of the character and habits of 

| thisTather of al seaserpent stories. There was 

to distortion, and the skeleton seas lifted out 

in three slabs of sandatone, which were put 

together again, and the ‘Tslonur displayed 
ikea picture in a frame. 

‘We shall never know whence came the sund 
which ‘overwhelmed. and preserved this T 
Tosawr, but from the work'of the sand we do 
Know very" closely” the of this 
| strange swimaining aan in ie. Aly stad of 
| ditte Known forms of dinosaurs leds me to 
|S Ua some day we wil ned species 
which, wil change ur conception of 

"The dinosaut was a huge lizard, some 
arches vg on tnd, soe fn the wae, and 


‘of common salt. Like the crystals of granulated 
‘sugar, those of ordinary table salt are made 


debate speed when hw being reac, 
‘much larger crystals of, 
cdlean, pure salt are grown artifcially. From 


Diamonds—Skyserapers Built of Atoms 


Fossil Monsters I Have Hunted 


1) 


some impartially on both. Now, all known 
lizards from the great sauriane to the tiny 
chameleons, walk with cher feet ous2Je the 
line ofthe body and with the belly dragging om 
the ground,” Somme of them ean, and oon 9e- 
casion, stand ereet on thee hid feet, but this 
‘Shot habitual pose with any of them 

in the restorations of the dinosaurs in 
virtually all museums, the dinosaur is repre- 
‘Seated 2s standing on all fours, ike a mammal, 
‘with the fet frie the line of the body, again 
Tike a mammal, or sanding and running’on the 
hind feet. tn either instance, the belly= which 
veas entirely unprotected and open to attack 
Irom the carnivorous dinosaurs lifted well 
up from the ground ving the 
Tonsil skeletons in thelr pos rocks, 
the logical paleontologist would believe that 
these sad should be pictured with thelr hind 
limbs curved out, like those of an alligator; 
the feet ouside of and at right angles to, the 
line of the body, and the belly close 10 the 
ground-esactly the posture of te Haards of 
toaay, My observations of the skeletons of 
2 hundred or #0\dinomaurs, which T have 
discovered and excavated, consrms this belle, 


THAT I consider my most important dis- 

‘covery in six decades as a fossil hunter is 
the finding of complete skin-impressions of & 
crested duck-billed dinosaur. Prior to. this 
finding, there had been much discussion as to 
the character of the skin which covered the 
sant frames of these great lizards. In a rock- 
walled gorge, a mile wide and five hundred 
feet deep, in Alberta, Canada, I discovered the 
virtually complete skeleton of this duck-bill, 
Siphanoysira margins, The small scales 
‘of the skin, often mere tubercles, polygonal in 
shape, were arranged like mosaic in a pave- 
‘ment in parallel rows, along the abdominal 
wall Later, I found other impressions of the 
skins of other dinosaurs, and some fragments 
‘which are believed to be the actual skin itself, 


% thoroughly fossilized as to be almost jin: 
tiguishable rom the impressions "or 
“molds” in Use stone. 


“This discovery enables us at last to picture 
with fair accuracy the external appearance of 
the dinosaurs of these. varieties, and, as we 
know from the skeletal remains their interior 
arrangements, we now can present the comt- 
plete ducked inom the erie oF 
Erowned species just as it appeared when it 
strode along the shores of the Cretaceous Sea, 
‘or swam in its waters 


NE, weapons of the fossil hunter are pick, 
"Teromtar choy, wt rates cement ar 
lap, and plaster of Paris. Sometimes, ‘when 
he finds a skeleton projecting from the face of a 
lif, he turns carpenter and builds a lofty 
platiorm on which to work as he removes it. 
Again, he calls in dynamite, and blasts his 
{geste unbpken from ts natural arcopbaus 
of stone. There are not more than 

dozen of us, but T doubt if any hunter, facing 
‘2 charging elephant or an angered rhino, ever 
felt any greater thei than we do when we 
stumble upon a new variety of monster, pos- 
Sibly the remote ancestor of these big'game 
Animals of today. 


Page 50) 
these are cut the prisms and lenses for examy 
Sed in syn th inne ied 


The distances of the atoms from each other 
in the unit cube of the salt-rytal have been 
‘measured with exceptios 

Samant “are akeat bdiowtly. Cay. 
imagine a crystallograph- (Continued on ore ra?) 
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Diamonds—Skyscrapers 
Built of Atoms 
{Coiet rm mes 
os poveerel a mag ree ts gs 
or to make them smaller. Se ‘him to pour 
2 dose of it over a small cube of pure salt a 

fair squnre abou the sas of average 
Let the dengetlangs this salt cube unl onc 
tage of it setcbes across the United States 
Eas ow York to Som Pear, In the 
gigantic enlargement the atoms will still be 
‘Tess than five inches apart in a continual, regu- 
Er potters nercen ke United States td'an 
cull istaee vp lato the ai. 


TPIS taltinck cube of crystallized salt, 
about as miuch as the average person eats 
‘in a plate of soup, contains more than eleven 
thousand Uilion billions of the unit cubes af 
eer pedotaag practically ofall seni 

reaeurchen‘on crystals f that oncerned with 
Metals ‘The strength and. the weakness of 
metals are du, it has been discovered, to thelr 
{internal crystals, On one hand is duralumin, 
the new ey stoning of lumina copper 


fand other elements which makes "posi 
podem airships like the Lor Angeles and the 
Graf Zeppelin. ‘The strength of this alloy is due 


to myriads of ny metal crystals scattered be 
fooen ts larger crits of aminam. "These 
UUny arias Reep the larger one from sling 


past each other and allowing the metal to pull 
part. "The same strengthening process occurs 
in vome alloys of copper and other metals. 


URPOSEFUL control of crystal 
tions fs the ciel object of modern metal 
iurgy. Much has been learned by melting aad 
‘ool diferent: metal compositions and ex- 
mining under the: mi the binds of 
tiny skyscraper structures that form. Much 
maore wl be earned i the laws which control 
the arrangement of atoms inthe wait pat- 
ters canbe leaned and. their applica 
Other properties of crytals have begun 
er properties of wve begun to 
be important, to in other acences. Ta radio, 


forma. 


ater cut from natural crystals of quarts of 
Brock eystal,” vibrate yin ay 
jected to the back and forth swings of 


Seer nk et 
‘used almost universally to pee stations 
into ity ey a 
rae cert 
wa ia inter Sas a 
gat races fal 
eta er ae re es 
beet by oie pean at 
wet icine ara 
due Mk aoa ie ee 
Eco el ee oe 
Si ie a, Eins oe 
com ries a wet Seek 
feet erie pea 
Saye aaaee 
ee mee 
fing ty cine ee cee 
SAE cone ede al 
tren oc lr sl 
tet ing ote on ep ek 
PEL Tem tere np 
ee Teepe a oes 
tions regularly disclose to geologists conditions: 
Seah es eres 
eh ed 
Heme ex coe rr ea 
Ocean and dredged up by a recent scientific 


pation 
ii 'o make diamonds larger than ogi nas 
as no great appeal to scientist But thou 
sands of sclentiGe men willingly would give 
of their lives to discover just why fe 
{EAC South Alen arom atoms consented 
fA inthe atomic patter 
‘ftmoncds but are so reluctant to doth same 
thing nowadays in scent laboratories 
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JLB. Senth, Pres, 
[National Radio Insite, 
‘Washington, D.C. 


Read these letters 
about increased pay 


$400 @ Month 


Tus making ood money at 
‘ould te the oppertaniies ia Radio. 
Helive me, am ect sy tok your 
course, for T have made mare tha 
‘ever belre, T heve made mare th 
{$400 rach month T can't say 
7-6, Damareas, 
Hake ath St 
State 


vy.Wiah 


Seldom Under $100 a Week 


My earnings fs Radio are many 
times pester thin T ever expected 
‘hey would be when T enolled for 
your coun, ‘They sedoe fal under 
{$100 4 week. For November they hit 
hove to $000, fr December $535. 
Dan you bhame me for singing pies 
the RT 


414 W. anh Se 
Nerfa, Va 
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Making men successful 
in Radio 
1s my business 


For fifteen years I've given all my time to training 
men and young men for good jobs in the Radio 
Industry. “ Today Radio needs more trained men 
than ever before. Tam getting calls for my graduates 
regularly from broadcasting stations, Radio fac- 
tories, dealers, jobbers, shipping companies and man 
other branches. My 64-page book, "Rich Rewar 
in Radio”, points out where the good Radio jobs 
are, what they pay and how to get one, 


I am Doubling and Tripling the Salaries of 
many in one to two years 
|. A. Vaughn, 3715 S. Kingshighway, St. Loui 
a Jarped from $35 io $100 a week after pod 
pleting my course. E. E. Winborne, 1414 W. 48th 
St, Norfolk, Va., seldom makes under $100 a week. 
Many of my men make $10 to $25 a week on the 
side while learning. My practical method of home 
training makes learning easy, fascinating. 


Your Money back if not Satisfied 

I make this agreement with you. If you are not en- 
tirely satisfied with my lessons and Instruction 
Service upon completing your course, I will refund 
‘every cent you have paid me. You are the only 
judge. Television, Talking Movies, Radio's use in 
Aviation and all the latest developments in and uses 
for Radio are covered by my course. 


Everyone Interested in Making More Money 
should read my book 


T have written a 64-page book which outlines the 
‘portunities in Radio, my methods of training, the 
unlimited Employment Service given graduates and 

many other features that have made 
my course famous. I will gladly send 


1 give you parts for a home 
experimental laboratory 


With them you can build over 100 
circuits including the latest 
screen-grid tubes, push-pull ampli- 
fication and other modern set features. 
Eight big outits without extra cost 

me! ives you practical ex- 
perience while‘learniag eAual to two 
to four years in the field. You grad- 
uate trained and experienced. The 
photograph below is one of the many 
circuits you build. 


you @ copy free of cost and without 
‘obligation to you. Simply clip and mail 
the coupon below. Do it now. 


ae 

| This coupon will bring you fre 

| information about my course 

1 ye sem rn 

1 Aidt, e.o2g sf 

jak Sma st es a 
None 
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We Will TrainYouin 
a Few Months 


Experts Earn 


L Up To 
$125 A WEEK 


As MECHANICAL DENTISTS 

We teach you to 

make rubber 

plates, 

crowns, 

bridge work, 

metal base 

dentures, 

ete,,fordentists. 

After graduat- 

ingyouareready 

for a job or can open your own 
laboratory. We assist you. 


Big Demand for Men! 
Mechanical Dentistry is the labora- 
tory bench work which the dentist 
turns over to the laboretory worker. 
Master this profession and help 
meet the demand of 64,000 dentists 
for laboratory work. Every city and 
every town where dentists are lo- 
cated offer work to the mechanical 
dentist. We train you in a few 
months in day or night school for 
this uncrowded field— 


Work Your Way Thru School 


‘We will help you find a job to meet your ex- 
penses while taking our training. And we 
will help you find satisfactory living quar- 


ters when you arrive. 
Schools located tn Detroit, Cevetand, 
ede pay ralivead fars of Students who ears 
INTERESTING FREE BOOK 


Tet. 


MeCarrie School of Mechanical Dentistry 
1338. ive, 346 mL 


McCARRIE SCHOOL OF MECHANICAL DENTISTRY 
BES, Migs Ae, et 2, Chea 
ibe to tenn ot nou ta 


Bitioa'an forms opportunities desta taboeat 
ae 
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New World Run 

by Dynamo 

(ted om po 
proved machinery for generating and trans 
Botting electric caren, it sugusted 2 novel 
source‘ of factory. power to forward looking 
ngincers 

‘When the steam engine was invented there 
was jst one way to cary Tis power to a dc 
it peat wos wit «Bi ons Sa 
‘An oblashioned shop. was a forest of pulley 
‘here wae nothing Ihe “eet stan 

mer. "Imagine what a small town, even, 
IPod ok ike f power were transmitted fro 
central plant to factories by ropes and belts 
Tht here was lotic energy” Ie could be shot 
ver small wires that cou be bent around 
hatacles There was ile oes of power in 
franamiting i Where it was used 1 could 
be transformed ito other forms of energy tha 
mechanical power—light, heat, and chemical 
nergy used for example, in electroplating. Ie 


‘was an ideal form of power, 
‘0 THOUGHTFUL engineers, little by little, 
began to substit 


forms of power in factories. They dil itso 
Quietly atthe average perm scarcely fal 
ed what was being sttorplahed But toley 
the word-wide revolution ears completion 
Hi aco tla ae foriy-iht erent 
tiered, German factories Wad thet ith 
Stiga perenteiectribatin. But the Uated 
Sater tpe the hat with svenyecght perent 
of its industry run by electricity. a 


‘the engineers of 2 

Sole tranamisnfon line between Vaca and Pit 

Hera, "yantel fe at ‘at ald 
In eae the wires fell iiberatel 

connected one of them to the’ ground and 

turned on the power. ‘There was t crash and 

{burst of flame twenty-five fect i 


“Then 
the automatic safety devices operated and shut 
off the current before damage had been done. 


‘Cra sete Spares fave spent thw 
sands of dallas pootgrphing he ec 
ining sre'em tein ae 
ce. The ret bas bec lighting pol 
forer loes hundreds of ies by to Scacey 
fre, icy to, dita inten Toy 
S54 me of wana Ins pete St 
toltage of 6,000 vt or more deiner, 
Ter of dete power aco cunt 


LONG with the electrical revolution came 
‘superpower. As ently as 1910. sid- 
western utlity company made a dating expert 
Tent. ‘Twenty-two small towns, with popu 
Intions of from 300 up, were chosen a the 
soup on which to try it. Ten of them had 
Slectric companies of doubtfel franca! stand 
ing, the other twsive nga a all The wy 
‘company first bought the existing power sta 
tone and closed them. ‘Then it eile trans 
Inision lines to all the towns and to 125 farms 
ad hooked them toa few central stations. 

Te was the cheapest clctrcty the section 
had tver known. "Twenty-three. thousand 
smualltown dwellers and farmers were suddenly 
ireated to twenticth-oentury letrical service, 
‘and the section wrth industry at 
never before. That successful experiment ap 
plied today on a much greater srale in many 
parts of the country is the begianing of the 
ational super power that englocers dream of 

the vast resrvuir of energy that can be 

bya factory ora home anywhere 

1 sngle operator may at ata switch- 
board and throw tbe sitches that dite 
ectric power to every city in the United 
States Btctrcity may be cheaper and more 
abundant than anyone has ever dared. hope 
Tn the neat future the electic evolution may 
five mankind untold leisure nd new comes 
KEnces for enjoying it 
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"(The Moon Is Made 
of Cinders 
Perse 


igh, Other ring mountains are almost as 
ES and some sie higher, "No voleano on 
txth fs crer consti o ganic s caer 

“The difculty lemens, however, when one 
remembers the mach sina pail of the 
toon, as compared with that of the earth. A 
rergcker on te moon would blow ep use, 
forall mater things weigh much less there 
than on earth, aa. one Tent of the moon's 
Smaller size ad mate, “Accoringly a given 
tinount of volcanic explosion onthe ton 
trou throw far more mater into the craters 
Farmparts and would shootout this materal to 
far greater distances than would be the case 
on the ert, 


‘"iakes" ant which mostly form the Man fn 
‘the Moon's picture, are probably places where 
feneral blanket of volcanic dist and broken 
Pumice settled more or ess evenly as near-by 

tons ceased, very feature uf the moon 
furface may be explained aa the result of vol 
fanie activity combined with weak. gravity 
Probably the voleanoes were ofthe type repre 
fented on earth by those of Hawai where 

round crater is built up and its fanks 
fpiinkled cational with pumice and vol 
dic dust, without eruptions of the enormous 
{y explosive type like that which destroyed, 
ver Torty years ayo, the East dian island of 
Krakatoa 


HERE is one part ofthe moon, i must not 

be forgolien, which no terretalaatrono 
mer has over cen nor ever wil ce vail the 

jected moon rocket or some similar vehicle 
Ererealty, This the back ofthe moon, for 
the sod “turns the sume fae continually 
towant the carth, There ls no eason to belie 
however, that the hidden side is notably diffe 
ft fro the vse abe: From time to ime i 
{met the moon tp sly ane way 
tie other and exposes stound is 
edges, What they thow la the same as the 
‘hoon's front, 

if the explanation ofthe moon's appearance 
Svein avokaic oethe gusto ares 

lle encemue eruptive en 
Mlogether ceased, A renewed voleanie out. 
ineaon the moon creating for example, anew 
ier ie 3 Cops te hr 
ieoamed Tycho, woul form a remad 

Spectacle forthe eatth. ‘That scarcely prob: 
Abie there ate lor evidences of waning 


"The apparently at for ofthe hnar crater 
named Hato shoves changes of color from ime 
{0 ime, perhaps de to dows, but aor 

feater plausibility to vapors escaping 
{rom the mountain walls or from feures inthe 
floor. Professor W. H, Pickering, formerly of 
Harvard but who now has a private obser 
{ory in Jamaica, recently cal 
the fact that the lunar crater named Stevinus 

'as though its oor were 

‘ofa brown tin. 


sometimes. a 
Taminous a 


PERIAPS the best observation of apparent 
‘changes on the moon has been mate by a 
French amateur astronomer, M. G. Bidault de 
Mle, of La Guette 

and: Sepember, 19 
watched on evety cleat night & small, voleano- 
Tike peal which projects above the smooth 
floor of the larger crater named Posidon, l- 
cated between the two dark lunar areas called, 
Btls the Sea of Serenity and the Lake of 


‘At times, M. de MTsle reports, this tiny era 
terlet, leas than a terrestrial mile in diameter, 
seemed as clear and sharp in outline as any 
Other feature of the moon. At intervals, how- 
ever, it was in- (Conainnel om ge 1) 
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The Byrd Expedition 
chooses these books 


P.F. Caller & Son Co ‘Mea in the fe foes uf the Antareti 
New York. 
Gentlemen: 

Th Sting mot the Hye Antarctic pete 
tion trie tow'yer eronae research ofthe 


“The explorer must choose, And the 
1yrd Expedition has chonen the Harvard 


rari 
Ted sivee “ts thee vole ora 


‘Dot dll, but intensely string ot beaut 
Fal antiques, but lively, simlating, 
‘modern thought with vital application 10 


covery lle 
Son Company bas 
since ATS. My 


Yours wey ruty, 


‘THIS FREE BOOKLET 


wd 
“The salection of Dr. Eliot Five-Poot 
‘Shall of Bonks ig typieal of the vison 
With which the whale voyage has beet 
flasned. Mon of the Nghest type need 
‘he bt pombe reading recreation, nd 
the Harvard: Ctasies have brought ox 
‘pitied pleasure to andres 
iocande. 


DR. ELIOT’S 250Park Arena, New York City 
i ott 
FIVE-FOOT SHELF; Ho yiecaae ates 

OF BOOKS 


The Harvard Classics 
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[The Moon ts Made | BSSSCRNT Namal 


| of Ginders Reg 
(cosine fom ee 1) THOUSANDS OF MEN 


fed Besteniae are te lewnge yobs fa ts 


visible, apparently obscured by some kind of || ry 
‘oud or mist. On a few occasions, when the || feat gr'vethssisaed in AP insted ited 
Sun's ays fll just at the night ange on this | & sae 
foparent clue ised to be hing hy | FAST TO LEARK. STUDY AT HOME. PAY AS 
| redction, as-a cloud of steam coming ‘ut o pe 
‘one of the Yellowstone Park geysers might look hesdaal FTAA SERIE, 
toran aviator many miles above the earth, 
‘Soch obmervations suggest that there are till 
active on the moon a few small vokeanic vents, 
Tike bot springs or geysers on earth, Doubtless 
the new Pant telescope whichis projected for 
rection fa Calforsia and which wal og the | | asanea 


$1000 REWARD | | oso" i Colonstel wien Blige 
For the Capture of | | sam tren nieton Stan, wild 
This Man 


lose further details. Meanwhile, itis reason 


although dtog, AIRPLANE DRAFTING 
Yethaps it still has impor RASS xiepiane 


MOTORS © ¢ |! MECHANICS 
gases excreted from theit’bodies underneath 


L pre od 
P nse ta 
fentlte appendages closed down onthe wl to 


protect Oat pacing choniel epost ro 
aa aeaeroneNen Make Secret Investigations 
HIE bodies of the moon creatures woul te Met ig Mom Wor hn ot ee, 


HE bodies of the moon creatures woul! 1 | Freaient portumtprs «+ Fascinaing work 
soft suride of the noon and the fewer gravity. | EXPERIENCE UNNECESSARY 
sie ence, foalt‘on' the inne tse | DETECTIVE Particulars FREE, Write 
aazate t t | | staat ieoncaftnceseestig atic | GEO.WAGNER, 2190-PBroadway, N.Y. 
Moercuehgeriennnrenser: | | Minute amounts, fr te ife-germ of earth has 

esnl sever developed without eanegh weter to koxp 


\ONVICT 6138, escaped from the 
State Penitentiary, Name, Charles 
Condray: age 3; fleight, Df. in, 
Weight 141 pounds; Hair ight brown: 
Byes, gray. 
Etay enough to dently him from ha 
raph a iption, you 
Bay tay "hat Condiay tok the ne 
ghia edna, darkened 
ja skin, grew a, mustache, put on 
Weight and walked witha stsop 


more foolishly” 

existence. Airand water, itis true, are lacking 
‘on the moon, unless the vapors which M. de 
isle believes that he has seen contain some 

| water. “But there are creatures even on earth 
which can live with an incredibly +mall supply 
Of water or air.” There is no doubt that aiess 
lite fo 

| hhad life started there from a. germ a 

| and continued its evolution to suit lunar con 
ditions instead of terrestrial one: 


Needed 


this iving moon germ of th 

arth germ, perhaps 
rom the earth when the substance 
the moon was torn away, it is possible 
Imagine what’ any’ present. mood creat 

bike. ‘band outer abell they must 
ive, lke terresiril crab and insects to pre 
ent lose of bodily fuide into aires space 
Energy they would obtain, it is probable, by 
Abnorbiog suolight, perhaps Uhough contri 
fnces like eyes which could turn sunlight into 
food, somewhat as plants do on earth. ‘For the 
sshsiane of their bd, the moon creatures 
might depend on mineral elements hike slicon 
{ind iron in the pumice of the maon's surface, 
Secomposing the powder, perhaps, by acid 


te = 
EEE Sie We a do ed a 
Saas aa 


SESS ee 
acer re eres Tes, 
Sree cence ere sites 
might imagine the strange moon creatures col- woe neat 


Tecting around these openings at th: proper 
‘moment to catch the precious vapor by con- 
trivances like the gills of a fish. From these 
Volcanic’ gases they might obtain, too, the 


ac ian? © demmpme pumke of the AGENTS 500% PROFIT 
Trintastcassuch picture of moon creatures | GENUINE GOLD LEAF LETTERS 
may seem, baceess av it isin anything except | Guaranteed o ever tri, Anvons can 


See CRaiee | qe pees 
Tonerhoai ine | SD) Becca reste 


RESIST SSESNS em EFARLIC LETTER CO., GUA 1. Chrt Bro, Cla. 
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“How I Fly My Plane” 
parece 


except special flights. A magnetic compass 
easily compensated, or set at true north, by 
‘means of screws which shift the magnets farther 
from or nearer to the needle. 

Ta pilot follows a highway for any 
he can See plenty of accidents, Eve 
‘while, two of the little black flies, crawling 
‘long the chalk line, can be seen bumping into 
each other, “Sometimes, when the celling has 
been low, I have sailed along over farmhouses 
s0 close I could distinguish the color of flowers 
in little pots sitting on the back porches. 
Aiter T go over a route several times, I be 
iin to recognize people out in the back yards. 

T remember one time T was flying low 
over the mountains of the South, A Kttle 
clearing appeared below. ‘Paths spread out 
{rom itin all directions. “I circled around to 
see what was going on. The result was a 
couple of bullet holes in my wing. ‘Those 
moonshiners were taking no chances! 

ut being shot at from the ground is play 
compared to dodging lightning in the sky. | 


T have been up in electrical storms so severe FREE: 
Wc ts othe el tape Tas Just Send the Coupon Below! 
IPs om th min by nce ee Jobs for Draitsmen 


ATE, ground below, on a cross-country 
flight, spreads out like a. patchwork 
quilt. Each patch isa field, ‘If the motor 
alls it a day'und quits suddenly, the ques 
tion always is, which pateh to land on. Ina 
forced landing, the best rule is: “Pick your 
field as s00n as possible—and don’t change 


mind.” = 
There are certain things to help in the Seer pee 
picking. "For instance, fields with cattle = ag eg 


rae. cera Earn Less Than 
a Ok oa as $70.00 a Week 
setting downs ship, Tigh grain and grass | Ask for My 2 FREE Books 


ENGINEER DOBE 


the ground is like than in summer, In set a} 
Ung down, ined at quran | esta MMe Pee Gee F psog, ne 
uphill landing, the plane is flattened out = = = 

‘ ‘WORLD 
almost into-a’ stalling position, with the ; 
tala en, fn bce toring neeos PLUMBERS 
ways avoid downhill landings | whenever oa QU ap ang ie 
possible. They too often mean nosing over as 2 


See eal ies eats om cena seeelt 
Se ace sea arene " 
tats ie ae bt peda 
Hasia te Wien he toe us Sek care ant a 


iain oocsee: Steady Job? 
{heres its wel tocome dowa since | RATLWAY POSTAL CLERKS 


tnotor idling, of to""blimp"it on and off at | z 
four or five second intervals. .f a pilot | Dept. C288 Rochester, KY. 
ar tote ike mack cat nau | MAIL CARRIERS etek 
shoots, the motor may not start when he (City and Rural) % 

Deeds —and peeds it bea. 7 es $1700 to $3000 Year— 
graced TupaNy heey Came aes ta | MEN—BOYS, 17 UPS#ULD MAR. COUPON 
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LEARN 
ELECTRICAL 

ENGINEERING 


Radio, Television, Talking Movies, Power, 
Avintion—all of these great industriee de- 
pend upon electrically treined men. 

Tere inthe School of Engineering of Mitwace 
UeaScaccls a Aeerca ve re ebay poem 
ten Inthe tarlous branches of elctricy, int 


‘Complete courses in Electrical 
‘D.C, Armature Winding —Wiring & Testing: 
E ie Radlo Tech- 


reasonable, Dally 
Bhool archentra. Fraternitin. Sta 

{lon WISN is operated from this school. 
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“How I Fly My Plane” 


my eyeson the Seld about thirty yards ahead 
at the plane. ‘The moment the wheels touch 
is the tritical one. "Twenty fect up, a ship 
ay have one wing low or be sideslipping 
‘over the place, That is forgiven ft she 
raightens out before the wheels touch. 
| — Out in Missouri, L once had to bring down 
a ship in the dark with half the landing gear 
gone" T'was flying home at dusk when the 
| fpotor gat over tn orphan axylum. I st 
| down in the front yard and got the engine 
going. When I took off, a snag of a dead 


Pine that sack up ten or twee fet caught 
round a while wondering what todo. Then 
Theaded for a cornfield where I knew the 
‘round was soft, sdeslipped the plane down, 
nd landed onthe one good wheel. The 
‘whole gear crumpled under the weight, 

Otherwise the slup wasn't even scratched. 


J HAYE often thought of what I would do 
Sib Rie oan Boaters 
CD nd pe po 
ie ae be 
a ects eect aed 
sos ty ea es 
ie io dase dnt | 
fereatieat erie ocr 
Bee POS a ty" Uae Pia oe 
Share Sor comet ae e 


NEXT MONTH: 


“How I Got 
Into the Air” 


The first of a series of in- 
structivearticleson aviation 

| By 
ASSEN JORDANOFF 
This veteran pilot of sixteen 
years’ experience made his 
fist fight as a boy by jumping 
off a shed on a barn door 
Since then he has flown neatly 
4,000 hours. Readers of this 
magazine remember him as 
one of the instructors who 
taught Larry Brent how to fly. 
As designer, test pilot, barn 
stormer, war bird, air mail 
fiyer, and instructor, he has 


Aviation 
| fromEveryAngle | 
Few airmen are better quali 


fied to answer the questions 
| everyone is asking about the 


|| fying game. 
Ask your newesdealer today to 
save the 
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(Continued fn 7 


by 
vented; strength, wor 
Pimedicine for steel” sad C. P. McCormack, 
rmetallurgst,ata recent meeting of the American 
Institute of Aning and Metallurgical Eng 
neers, A compound of manganese is used, too, 
in making dry batteries, but the steel business 
is where is needed most. 


never ben able to suppiy the entire quantity 
heeded for American stcl. That is why’ imports 
‘of manganese from Ural are heavy. Tt i so 
wy American interes have recnty com 
{acted for supplies of manganese ore from 
Soviet Russa. 

Tn the iron ore regions of the Great Lakes 

much manganese occurs but, by a natural mise 
fortune, the manganese minerals are so widely 
scattered through the ore that the recovery of 
‘manganese in useful form is very dificult. ‘Re 
ent experiments, however, have been promis 
ing: ome by the United States Tory 
Mines, others by commercial interests. Some 
day sin, ii roa, American mineral 
lposita wil supply the country's manganese 
dlemand—a_ most desirable “outcome, since 
mtr cers extimate tha Tack of man 
fanese’ would be one of the country's mont 
Serious handicaps in case of sudden war. 


Water Fleas and Heredity 


ICTURES of water fleas are being hung up 

‘nowadlays in most of the world's laboratories 

‘biology. "For these tiny creatures are likely 
to prove among the most interesting, scien: 
tifically, in the world, ‘Thanks to researches by 
Dr, Arthur M, Hanta, of the Carnegie Institu 
tion, water fleas already have supplied one of 
the best examples of the operation of heredity, 
‘and almost the only example known to science 
‘of the artificial control of sex. 

‘The water flea is not really a flea. It is a 
microscopic crustacean, belonging to the same 
‘great group of animals Wwhich includes lobsters, 
‘shrimps, and crabs. Water fleas live usually in 
freahemater ponds which il wp fa the spring 
and fade away todryness in the autumn or early 
‘winter. To survive the winter the tiny crea 
tures construct a special kind of egg, which sur: 
‘vives dryness and cold, and hatches promptly 
in the spring. ‘The hatched creature is a female. 
Under normal conditions, Dr. Banta finds, every 


his of the creatures is 
ie spring crop ape 
imal 


its mother. Heredity is per 
re occurs what 


‘About ten degrees hotter than that which 
would kill its brothers and sisters. "This 
‘Variant creature bred true, its offspring having 


the same heat resisting quality. Thue evalu 
tion'may have proceeded to produce race uf 
‘Creatures able to live under new conditions. 


; an important step, 
perhaps, toward better understanding of the 
phenomena of sex in other creatures also 


Back of the Month’s News 
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HIGH SCHOOL 
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training. 

‘You cannot attain business or soctal 

prominence, "You are 

a business career, from 
from 


the leading professions, 
‘ald civil service jobs, from 


‘barred from 


well: 
‘entrance. In fact, em- 


‘USE SPARE TIMEONLY 
‘Most people idie away fifty hours a 
week. Probably you do. Use only 
one-fifth of hours for 
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Why Minds Behave 
‘As They Do 


(Contin from pose 29) 


shite robes of surgeons and nurses at emer 
Fem drewing stations, he sad, wdding that 
Ester during the mental strain 

fighting male conditions ripe for 

paychic manifestations 

MYA ten-year-old boy who mysteriously felt 
impelled to chew the lapels an sieves of i 
cat, anda young gr of good family who for 
lapses of days ora week took on a differnt per 
sonality ‘and. associated with undesirable 
Strangers, were examples of strange mental 
‘anes helped by paychoanalysis which Drs AA 
Bri, of New Vork City, described. These 
troubles, he asserted, were eventually Cured 
when their causes wee discovered by Freudian | 
Inethods. ‘The boy, for instance, was found 
sulfering from exceaive mothering allowing 
his father’s death, which produced a pectliar 
reversion to thumb tucking and other tenden 
‘Ses of childhood. 

Ta the young gil's cae, her fathers“ 
fanaticism had given ber a narrow moral 
represive that it produced a dual personal 
Her “other self," during the lapse, loosed 
the pentsap force of het represted dears, in 
sien ae we Tater have con | 
‘cious memory 

‘ychoanalyais seems the only elective 
proach to the cure of such patients, Dr. Bell 
Said, and ts skilful application requires a com 
plete knowledge ofthe patients constitutional 
‘make-up and reactions | 

Psychological interneships in general hoe 
pitala were urged by ‘Dre Mabel Ensworth 
Goudge, af Chapel Hil %0.'C. Often the 
Dsyehounalyat and the physician must cooper. | 
ein treating 4 case\of nervous disease or 
the rd, she ad smn cases 
Dychological cure is aided by the physic 
Uugs and physiotherapy 


Tests of Intelligence 


NTELLIGEN 
Tneastrements of ‘ord 
now determine an inidual 
nae of humor" *penonaity 
addisbiity to a school of muse, experts told 
the Congres. | 

“The dcomfort of a needle prese into the 
palm af the hand, peg prese! Into the west 
End an elect current owing throw ti | 
Hand, formed part of unique torture tst™ 
sven to hundred students and dexrbed by 
Prof Thomas 8. Howells of the University of 
Colorado, Tt was designed to measure’ Ue 
Students” perltence oF "tick toltivenca™ 
The high corer, who voluntary endured the 
toon dacomfort’ proved tobe leaders tn othe | 
| Sree 


“emotionality,” | 


‘Most persons assume they know the differ: 
ence between “right” and “wrong” acts, said 
| Prof. Vernon Jones, of Clark University.” But 


Ported. One question was whether child 
Should shield friends he had seen meddling 
| ‘ith a railroad switch, wrecking a train. On 
‘aly twelve out ofthe sixty-eight questions did 
| Cen ninety percent o the teacher see | 
Bible students, contrary to belie, are as | 
likely to lie and cheat as anyone, Prot PR. | 
Hightower, of Butler University, concluded 
alter fot he gave 316 school dren, The | 
test offered eight chances to cheat, two to lie 
two to show loyalty, and two for altruism and 
sSrvice. Other teste measured Bible owiedge | 
for comparison 
“The Mea that intellixence always shows in a 
man's face is a popular myth, asserted Prof. | 
Richard S. Untbrack, of Cornell University 
He asked six hundred men and women to jude | 
Photographs of six Castine on for 8) 
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Why Minds Behave 
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GF" YOUR INVENTION 
YOUR FIRSTSTEP—Theinventor 
should write for our blank form 
“RECORD OF INVENTION. 
Before disclosing your invention, a 
sketch and description should "be 
nade on our “Record of Invention 
gned, witnessed, then re- 
turned to us and we will place it in 
= ur fireproof secret files. We will also 
give our opinion as to whether the 
Tivention ‘comes within the Patent 
Office definition of a patentable in- 
vention, This “Record of Invention” 
will serve a “proatof conception 
al until the case can led in the 
MICTOR BUILDING. vs. Patent Office. There és no charge 
Ket op obligation for this service. 
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al suspects & psychological thd | 
"Tried out on, 100 college. women 
‘luring an epidemic of stealing in a women's 
dormitory, It showed their reactions: during 
conversation to. words connected with thelt 
Other devices, that test breathing or blood 
res alto give a criminal aay or trap him 
aie, but they should be wed only by 
experts, Dr A, of Ohio State 
Univer 
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Pe ct 
etares which lis in the eyes al 
Kerve the image ofan objet fora 
ICalappearys stiinly demonstrated in a 
train of luminous flashes by a special type of | 
‘eon lamp described by Dr, Walter R- Miles, of 
Stanford University. "Motions of the hand in 
Peforming complicated movement are now 
studied, said Dr. J. van der Velt, of the 
Univesity of Kome, by attaching a tiny Hc | 
ering lamp to the subject's finger. A dotted 
line record iseaught on « photographic plate. 
One ofthe frst. mci devi et | 
am y t0 judge relative | 
telect us drivers in Barcelona and Pars, te | 
Bored De. i tie, of Barcona: Span, | 
fods worked by electricity are started toward 
cach other on & fifteen-foot table at die 
speeds. Subjects are asked to guess quickly at 
‘what point they will meet. Excellence in this 
{ype Of udment may save an auto diver | 


Learning from Animals 


“APE farm” is to be established in 

Florida by Vale University, its president, 

Dr, James R. Angell, revealed to the psyeholo- 

sist, At this farm the animals willbe bred and 

Falsed in order to study the psychological and 

pipseloical problems of animal and human 
ings. 

Even goldfish have helped. psychologist 
said Prof, Raymond B. Wheeler, of the Uni- 
\ersity of Kansas. Forty of them, in tes, 
Gemonstrated their reaction to strong. and 
tweak light and showed smartness in choosing 
reference to either (Cond pare 10 
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Why Minds Behave 
‘As They Do 


(Contnae 149) 

ite the fact that lights were constantly 
sifted about to deceive them. A principle | 
demonstrated in this test was also’ veribed 
in another upon rats by Dr. J. A. Gengerelli 
| of Vale University —the “Law af Least Eort 

He showed that rats crossing a box to reach 
| food will soon discover and thenceforth fol 
| low the shortest route from corner to comer 

‘2 diagonal straight line. 


| Psychology Put to Work 


REVISED jury system, a better way of 

putting advertisements in magazines, and 
advice to actors playing emotional scenes are 
latest suggestions for the practical application 
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OTHER all the time! 

‘Thore are thousands of these PEOPLE 
WITH GRASSHOPPER MINDS jn the 
World and they do. the world’s: MOST 
RESOME ‘TASKS —get but» PIT- 
TANCE for their work. 


Mental disorders predispose many to crime 
said De. F- A. Mom, of George Washington 
river. 

al expresion' 
tion, agreed Pro, Jouept Jastrow, af New Vork 
iehitage actor portray emotion bet when he 

st alood from it, said Prot. John 

Bictea ofthe Univeriy of Vermont. 
vivid mind picture of anget or love serves the 
actor better than the sensation itl. 


Drugs and Moonlight 


TRANGE effects of the Oriental drug hash- | 

| Sieh made from the flowers a 

Tadian hemp, were described. by 

gwer_| Lindemann, of the University of Towa 

servers who volunteered for tests of hash 
Intoxication found that their sense of touch, 

| particular, was strangely altered. A 

| Sbject repeatedly handled seemed to swel 
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‘athe drag rat, whe ther due ate 
toordinary light recovered. He treated 
rats with camphor of cocaine —two drugs pro: 
ulsons of the brain. 1 ts 
th differs fron of 
light waves vibrate in a single 
instead of helter-akelter, made the convulsions 
fatal. The results were particularly interesting 
‘because natural moonlight, once popularly be: 
Reved to “make people crazy,” is known to be 
largely polarized. 
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in thought than the average woman, 
he said, since physical appearance has noth 
‘to do with the mind in either sex. After a few | 
‘years of marriage husbands, he found, 

Tikely to take on a more feminine outlook in 
interests. preferences, and emotional reactions. | 
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screens are used to eliminate ordinary 

fy and with it the obscuring haze, Only 
pencirating invisible rays of infra-red light are 
{ised to take the picture. In this way succesful 
‘motion pictures were made of the operation of 
welding! ‘They showed exactly how a drop of 
Teal errupl an See ae when ft tx ehes 
the weld, and how it spreads out to fuse with 
the metal. From such photographs, three of 
twhich are reproduced on these pages, improved 
twelding methods are foresen, 

‘In the carly 1900's a, welder announced: 
“We do the impossible. "We weld east iron.” 
Steel was then the only metal ordinarily welded 
Today any known metal in commercial use can, 
be welded, as evidenced ‘by ‘copper tanks, 
bronze statues, and. aluminum coflee pots 
Neatly all welding today is dane by one of four 
methods—two electrical, one hy gas, and. one 
by chemicals 


RC wel 
Theat of an electric arc wo produce a flow of 
liquid malt orm the weld” Fhe heat ofthe 
vapor forming the arc reaches the temperature 
of tx or seven thousand degrees Fabrenbit 
‘The light ftom the arc i blinding. An arc 
welder wears a hood that calls to mind the 
Smo of meal hgh 1 window i & 
al screen of lass so dark that nothing ma) 
‘ieseen through ft except while the electric are 
gon. A spray of molten metal sparks fies from 
work being welded with the aida the wr, which 
ig really a flame of hot gases, One t 
the electric circuit is the welding rod itself; the 
other is the work to be welded. 

‘To start the work, an arc-welder, holding in 
his shtelded ‘hand. a. rod. electrically 
lightly touches it to, the joint to be welded. 
‘This closes the electric circuit, and the welder 
creates the are by moving the rod a fraction 
ot an inch away from the piece to be welded. | 
‘The heat of the are keeps the rod melting. The | 
welder slowly’ draws the a 
‘which becomes filled with metal fn 
melting rod. "The workpiece itself is. also 
pasty malted by he heat mang a perfect 
fusion with the rod's metal 
welding, which can als, be perfor 
Jroduction of etal articles, aswell as 

‘work. Not everyone knows that are- 
The oldest form of all. Te was fist 


.,an electric process, uses the 


welding 
ied in France, in. 1881, for joining parts of 
storage battery plates 
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rotting args. Smee fhe 
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fie"caught ie by spontaneoss comstion, 
fn soon the brast valve has elf cog fe 
S04 ‘towers sperie under the. tremendous 
talilng powered tke ryoeasrean 
Gas thvchweldng 2 dely ed band 
sated pec oe ree week 
Sdapted to weldiag small metal pleces. The 
Set ieoiatle onectyene teh was de 
Swope ty. tog Praniomen, "Fouche. and 
Flin fon “oo 
welding” and “spot welding 
the two lhe” prindpal setiody cack with 8 
Fiber reticed but important spplication 
Sioreikes Foor of Joy eclebrattn than an 
Industral operation seems  thermit welding 
ob, to layman's eye Coat oe pe 8) 
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Dak.—Walter M. Willy, 
of this city, in in need of 500 men to help 
market his new and amazing invention 
‘hich makes glare from passing automo- 
| biles impossible. This device fits and 
matches all ears, Tt can be installed in a 
minute. It is inexpensive. It is entirely 
| different. from anything elee previously 
| used for this purpose. 


Mitchell, 


remarkable discovery on the market and 
has an introductory free sample offer to 
‘mail you. Write Mr. Willy today. Charles 
Hickey wrote for this free sample offer. 
Since then Mr. Hickey has made $4,991.50 
profit and earned $977.25 in prizes. To get 
this liberal offer simply write your name 
and address, enclose this ad in an envelope 
and address it to W. M. Willy, W-331 
Logan Bldg., Mitchell, 8. Dak. 
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This chemical welding process, consists, of 
placing a crucible filled ‘with “thermit,” a 
fixture of iron oxide and metallic aluminum, 
above a mold containing the pieces to be 
‘welded. A piece of red-hot iron Or a match is 
Used to ignite an inflammable powder which, 
in turn, ignites the mixture in the crucible, A 
fierce reaction follows, Showers of sparks, re- 
sembling the “flower pots” used in fireworks 
Celebrations, are tossed off from the seething 
crucible. Molten iron pours from the bottom | 
‘of the pot into the mold, where it fuses with 

the metal to be welded.” ‘This method is 
paricilarly applied to bulky welding oper 
tions. It has been used successfully to weld 
Freaks fa lege snefty astingn ad Ye sar 
posts of vessels, 


POT welding, used for “tacking” tether 

irs of eta a spots along hie 
digests an slecinic method that “dlders 
fay rum Src welding At apc eat | 
from the inside ofthe work instead of from the 
Ontsdes Metal ahets ae clamped in a press 
svhichsboots an electric current of low volt 
Tut tremendous amperage through them. 
metals own resistance tothe current instantly 
{ses it at the points of contact. Machines 
have heen developed that do spot welding at 
igh speed 
ist agp the General ltr Com 
afier researches ‘conducted by "Dr 
Langmuir, noted phyvicst, announced a novel 
tmethod of welling-~"atomic hydrogen weld 
ing”=to be added to the standard processes 
Hy ita means, hitherto unweldable meals can 
te melted and fosed without the lightest 
trace of oxidation, and” welding canbe pt 
formed in some cases on" metal an thin as & 
thet of paper. Briety, this method utilizes 
the passage of «stream of hydrogen through 
the tre between two electrodes. "The heat of 
the are breaks up the hydrogen molecules into 
Moma. “These” atoms. recombine «short 
distance beyond the are into molecules of the 
fas, and this proces liberates an enormous 
mount of het, mo that more eletive welding 
temperatures can be obtained than with the 
ondinary welding methods 

“The apparatas for this process was de- 
veloped for commercial usd in 1927.) Tes 
Principal feature ithe torch with which the 
Ectoal welding is done. "This consists of 


holder supporting two. tungsten wire elec- 
trodes, ‘electric conductors connecting the 
tleetrodes to reactor, and tubing for the 


hydrogen gas. Each electrode is supported 
fon a nozzle through which the hydrogen gas 
is forced out around it. ‘The electrodes are set 
atan angle, and the distance between the elec- 
trodes is adjustable, as is the flow of gas 


ATOMIC hydrogen welding difers trom 
‘other methods in that there is no flow 
of current from the electrodes to the work to 
be welded. “The electric conductors to and 


‘utomatically restored, 

“The most important feature of the hydrogen 
proces is the absence of oxidation from the 
frelded metals. Since atomic hydrogen is 
4 powerful reducing agent, it reduces any 
‘oxides that might otherwise form on the sur- 
face of the metal. “Because of this absence of 
‘vides and nitrides from the weld made by it, 
this process is particularly adaptable to the 
elding of special alloys—such as those of 
Chromium, mickel, copper, aluminum, and si 
‘er--and will alo make a'strong, smooth, and 
ductile weld on ordinary iron or steel work. 

‘Startling as are some of the present uses of 
welding, researches such as these may disclose 
Stl other useful applications. 
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Here Are Correct Answers 
to Questions on Page 55 


The human eye is practically a miniature 
era which has a lens, an irs, and a retina, 
the sensitive nerve surface that registers the 
light impression. If, through some structural 
‘oF muscular error, the lens does not facts the 
vision will not be clear 


fan eye observes a chart consisting of lines radi- 
‘ating from a central point, only one set of lines 
‘atone particular angle will appear shasp. ‘The 
angle, of course, will depend on the direction | 
of the irregularity in the comea. The gasses 
lused to correct this condition are ground plain 
fon one side and curved like the section of a 
|| | cylinder’ on the other to neutralize the dis- 

tortion produced by the irregularity in the eye 
structure sell 


3, The aman ey es te a carer la 
an focus objects sharply at only one diatance 
from the eye at a given instant. When the 
tyels directed toward other object farther rom 
rnearer to the eye, the focus of the fens must 
‘be changed. vis changing of focus is called 
Sccommodation, and ts accomplished by mus- 
Cul action in he eye. As people grow older 
the nceommodation becomes poorer owing to 
Aefcient muscular action. Tt frequently. Rap 
pens, terefre, at older person cannot 
focus sharply objects either far away or close 
‘at hand. "t 


‘and the remainder of the lens for distance. 


Se at 


from nearer objects 


5. A flat-shaped len gives the proper correc 
tion only for objets dnetly it Front of the 
tye. At the eye it timed in ity socket the 
Hight rayeare sent through ina diagonal mane 
ner away from the center, and diatortion te- 
tal “og lene a pn curves Oe | 
Side sually Isa tection of perfect sphere 
ind the other side sa section Sf a sphere to 
sihich the correction for the eye trouble has 

ded or subtracted. ‘The toric lens is 
rable because it gives a wider angle of 
dtatortiontes vision 


6. The human ey dened be in oe 
lant operation At al times during wal 
Hours, "in fact, the eye is always in tse 20 
tong asthe eyelids open. Of course, the read | 
ingle very de type expecially in poor ght, 
tin certale types of work mulingetrend 
hu Gncnttinn sch a drafting ie se 
ing, and soon 3 


iat 
eye, There is, however, no definite limit to 
the use of the eyes, as it varies with different 
individuals 


7. Assuming that the eye trouble is purely 
opuical ands fully coreted by the lets of 
the eyeglasses, there is no difference in light 
requiremenis fora peron with lanes and one 

eyes not requiring Tn any case, 
the light should come over the shoulder and 
in ample ‘volume for (Coienel on 
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Wouldn’t You 
tint Jobs ea 


A transport pilot flying tri-motor planes 
working six pleasant hours a day — 
‘earning from $8,000 10 $10,000 a year. 
‘Wouldn't you trade your job for his? You 
‘can if you only try. With proper training 
land experience you, too, can become a 
high salaried transport pilot. 


Learn Aviation by Flying- 
pilot 
tion. 
‘doing bis thi 
‘Will be in the atures Take w cour 
Tchool —a school operated bythe larrest operating 
fyntem in the world and get the kind of taining 
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Here Are Correct Answers 
to Questions on Page 55 


distinct vision, but not in such great quantity 
as to cause glare. 


8, Fansighted eyes are so constructed, or the 
osclat contol i nach, thats impose 
Fortine eye to focur sharply on near-by objects 
eases ‘tht are worm to covet ths 
tule are ground fica ne side and bul | 
curwerd oo the other. ‘The use of such 
ie collects lige rom points on object hat 
foe near by and projets them through the 
iets the dye jst as tgh they came rom | 
tore datan objects 


9 If the defective vision is due to serious 
optical trouble there fs no cute, Nearsighted 
people have a tendency to see distant objects 
fore clearly as they grow older. Prolonged | 
living in the outdoors with no close work for 
the eyes has a tendency to correct near- | 
sightedness. 


It is always better to use eyeglasses prop- 
sy round to core the vs to arma, | 
OF course, on very fine type such as is foun 

in older Bibles, ‘eacyclopeaile, dictionaries, | 


and 40 on, the use of a large-diameter read: 
{ng glass frequently is helpful, in adi 
the Use of proper eyeglasses. 


A Well-Built House 
Is Cheapest 


You may want to sell some day, and that’s 
Gc of the details that helps to ‘hold value 
Gaol plastering is another. ou are ging to 
toe metal lath all over, but I've lately been | 
Mpeclfying a Kind that Like better than the | 
‘inary varieties because it does more. It | 
{Siwelded wire mesh backed with some Kind of 
Skccing which is much heavier than building 
fost hd ae tenga | 
ip it tat asa board.. When the plaster goes 
om the sheeting runs i together to form @ 
Sold sla withthe wire in the center, and you 
et plaster walls that are reinforced and made 
Si Gane bythe sheeting 

“AT ofthat sounds od to me," said Bob, | 
“After bearing of Ed's expericaces T want my 
house to be as prof against gel as you cat 
make it fut about that house that jou saw 
‘there the piano went through the floor. The 
Jwmer hed the builder for it, dain" he, and 
forced him to make god? 


“FTE TRIED to, but be couldn't. There's 
io guarantee on a house, you know; you 
bay asi and as soon as your name goes down 
tn the dotted line you become responsible for 
{tr ‘There are bilders who have enough pride 
in their work to make good when anything 
foes wrong, but they are the kind who put up 
Frouses that don't give trouble 
“"its the same when you build. The work 
should be inspected a8 it goes along, 10 make 
Sure that the speciications are being followed 
Sind that the workmanship is what it should 
be. Ifthe builder i trying any funny business, 
that is the time to eateh him; for Mf he puts 
Something over and you don't find it out antl 
ter you have accepted the Job, i's up to you 
You can’t bold him.” 
Well,” said ob, “someone told me the 
other day that the soundness of a house de- 
nds on the honesty and moral worth of the 
der, and what you say proves i.” 
ie cnough,”” the architect, responded. 
“And that's why you'll ind me refusing to let 
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High Speed Skyways 
14 Miles Up 


(Contin from pe 7) 


ity theorist, approve the idea on theoretical 
rounds. As for putting it into practice, the 
feat Junkers aiplane firm of Germany is now 
tentaiively planning superairliners capable of 
ing the upper ait levels. These would 

have srtght passenger cabins supplied with 
fir at comfortably normal pressure, and super- 
charged motors to enable them to fly miles 
‘above the earth 

Detailed designs for these craft are closely 
guarded, But a concrete picture of what a 
Aigh-altitude plane would look like is given by 
BV. Korvin-Kroukovsky, chief engineer of a 

allege Point, N.Y, airplane firm. Its design, 
he says, would be influenced by the two gre 
est problems of high-altitude fying—those of 
providing normally thick air for passengers, 
find of feeding normal air to the motor of the 
plane, 


BARREL-SHAPED cabin fuselage of 
dluralumin, with ar-tight joints, would be 
the most radical feature of the 428-harsepower, 
five pamenger plane whose design he projects 
Toit a would be supplied at normal sex level 
presse by a wind-driven compresor. Since 
theory would require a supercharger of i 
petal size to supply compresed air to the 
Inotor, three or four superchargers of standard 
Soule wae Inte The Mowers 
would be run by the energy of the exhaust yy 
{vin certain standard supercharger types sed 
today, notably that recently invented by Dr. 
Rieetre Company. 
Another unusual feature of the igh fying craft 
ould be a thiteen-foo, four blaed propeller, 
it cousual aie serving to obtain arp om the 
extra thin aie. Such a. cealt, ‘Korvin-Krow 
Kovaky declares, could navigate at a eight of 
les of more above the earthy where 
iy almost black and the tars 
ile the aun is shining Tis 
300 miles an hour 
The posilty that airplanes might tind free 
fuel atl greater height nso sugested by 
this expert, At height of about 38,000 fet, 
he estimates, the atmosphere begins to divide 
somewhat into layers, ue to the diference fo 
tof the oxyen, nitrogen, and other gases 
which its a mixture, One of these gases 
hydrogen, of which only a trace is found atthe 
earths aurfaceon acontnt of ts extreme Tight 
fies. Colors of the pour lights. show it 
Abundant at high levels At a height of about 
300,000 feet the proportion ol hydrogen. to 
cygen in the air probably Is such that they 
‘rould” bum with explosive violence, ff the 
Inixture were Tess rareied. No doubt thi i 
All that prevents a teric celestial explosion 
trhenever a flaming meter fale through the 
Hyarogen layer 


A, BEANE capable of rising to 200,00 fet, 
Korvin-Kroukovsky estimates, eoukd te: 
iain aloft indefinitely by burning the con 
pressed gas as fuel, and could travel anywhere 
{Ata speed of perhape 8,000 miles an hour. But 
there isa catzh in this happy possibility which 
{Shot soon to be solved—to each such a height 
plane would require forty times the minimums 
power it would use in flying at sea level. Such 
power range fsa remote aeronautical prospect 
Morena practic the 7.0 oot ate 
lane with its supercharged gasoline engine and 
fee airtight cab 
| “sT'yeieve that an airplane capable of reach 
ing thi eight will be butt within the very near 
‘Korvin-Kroukovaky declares 
‘Recent medical studies show that not lack of 
oxygen alone, but the direct effect of the re 
‘luced pressure of thin aie, causes human dis 
| comfort at high alticades. Ie this lies the 
| Penson forthe "pressure cabin” proposed in al 


pans for high-altitude aircraft. Such a device 
may seem fanciful (Cotined ou bse 128 
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High 


yet such a cabin was actually constructed for 
Altitude fights, and tested a few years ago, by 
the United States Army 

minor defect in its mechani 


farther use 


This tel chamber, barrel shaped and pmc- 
tically airtight when ts round, twenty-two inch 
door was closed, was built ‘into an attude 
plane at McCook Fie, Dayton, O. A small 
trind-driven compressor pa 
rl valve above the pl head cou be 
ed by hand to relieve the pressure nt the 
lots discretion.» The device ‘was given for 
fest to. Lieut john A. Macready, veteran 
altude flyer then of the Army Air Corps 
Tt very nearly became bis cof, Macready 
squeesel through the narrow door into the 


barrel-shaped cabin, 


window in the door his anly means of seeing 
the outside workd, he took off. The plane 
climbed a few hundred feet. “Then to Mac- 
7s alarm, his ears began to ring with 
pressure more intense than had been expected. 
He opened the relief valve. It could not let out 
the tr as fata the compressor was forcing t 


in. He trie 
o great, Th 
‘of being blows 


THERE was no way of stop 
pressor, which was driven by the wind 
side. Macready throttled the engine and 


coasted back toward 


the pre 


in the event 


headgear, in which oxygen or air would be 


supplied to the pilot or passeng 
pressure when an airplane was fying ata 
Altitude, "This device, sugested. b 
Apollo Soucek, Navy flyer and hold 
world's seaplane altitude record, 

out by him in a future altitude 


LL thee pepezas rte to the we of ls 
Ab Vanes someviat uniar to thre of cx 
‘enon deg fo navigate the stratosphere 
Bars ature fouttlty ugpsted by soe i 
veators Unt of wg Nacet vices 5 
vite the stratorpher, te Hydrogen tad 
Sao layeresbave ch eves outs pote tal 
the moms tnd beyond "In dente af och 8 
‘idonnty plan i upporters point out that & 
Tocket dot not depend upon thin a 

Sista to pope and ean 


kicks itsetf along by 


which Frite 
launched fram 


on C 
tec 


the machine 


seconds, Four that 


for future models, 
‘Another rocket 
Herman Oberth, an 


model of a rocket 


peed Skyways 
14 Miles Up 


‘to minimize the pump’ effec 
ady landing, ard 

ein the cabin went down auto: 
‘matically with the stopping of the compressor 
He was helped out none the worse for his ex 
experience. ‘The plane ahd its cain wee 

to a museum. But, with a more 
practical arrangement of valvet, such a cabin 
might be adapted for fature altitude airplanes, 
Its airtight construction, incidentally, would 
keep an ocean plane aflont for hours or days 

red landing, 


own explosions, and would trav 
tatterly empty space than in the atmosphere. 
“The rocket plane of forty-foot wing spread 


rockets were used for the start; three more gave 
e extra impetus that enabled it 
to Ieave the earth after a run of only thirty 


craft in fight. The pilot touched them off in 
Succession by electric wires. Gunpowder sup- 
Bist the esplosive kick of the rockets, though 

jon Opel is experimenting with liquid explosive 


cently announced that a. thirty-three foot 
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Corps. Only. a 
‘prevented its 


sped airintoit, and 


With” a plate glass 


oor, but the pressure 
rman’ faced the novel 
up from the outside in, 


ing the com- 


the field as slowly as he 
le rade 


sea level 


may be tried 
tempt 


the force of recoll of its 
better in 


1 flew for a mile was 
track.” Two of the dozen 


remained propelled the 


experimenter is. Prof 
Austro-German, ‘who re- 
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‘High Speed Skyways 14 Miles Up 


(Contin from se 1 


tierce thee than wth en ordeary pase 
Expesimenta wih lige exphosics 
Opel" and “Obert hats proponed “are un 


inte and aims is to provide a 
device that can be sent aloft to a great height 
‘with weather instruments which will return at 


have been designed to tell fers their beght 

Move the ground by the (ne ruil or 

sind wave or aio waves tobe vfected 
rm tncearh tothe plane 

‘Xt sea the radio compast protects ves 
from eraibes and lows them to determine 
{Beir pontion na Blinding Yor. Tt todieates 
the direction of a radio signal, thus warning of 
the approach of other veoels moving throtgh 
the fo, and giving the direction of pointe on 
land. A new invention a England enable the 
‘tan of a for bound boat to detect aint 
sounds of stant for sirens as be ees toware 
the hove. “The device picks wp the rele 
‘ous srplies them, at alo convert hem 
isto Hght nals wich appear as soll ight 
tpots ona seen, 

“Another phase of fog fighting ie concerned 
wrth ert to dispel "the lowlying outs 
‘Two experiments in fog dispension conducted 
ip col pas bs Antes bere Given soe 
frome ol conven. At tes Goverment a 
Eat factory in Philadelphia, Pa, the Navy 
area of eronsutis condcted’ a series f 
Rgeions duamentetes fase a wecelye 
tovstrocted room, with brikant 
Sa tie well oppette an obecrvatin prado 
tere trodectl cies of een tos tgs es 
lights were all but obscured by the dense vapor. 
Seas doves ts ape highly Octet 
Sad wats tate the ool, “The fg varied 
as though by magic and the lights blazed forth 
S beliSnay a lore 


farren, 
Bolling. 


First Victories in War on Fog 


(Coninaed from gare 20) 


drive an airplane, offers still other future 
possibilities, So far it has not been 


Eventually siplane, too, ay toe thls form 
cf power ad soar to new heights 

Viaever way airplane may take to reach 
aud navigate the sttatomphery it seems 30 if 
iis wil be the next peat step forwent in 
viata. Sooner than ‘most persone belive 
fou wr hgh thet poredal Whenpe ctnot 
oe ‘nn 

x 


Sunshine in Candy 


“CANDIED sunshine” is the latest remedy 
for tuberculosis, anemia, and rickets. 
‘Two Viennese scientists claim to have found a 
way to irradiate chocolate with ultra-violet 
in such a manner as to cause no loss oF 
cange in flavor. The investigators fist 
‘experimented ‘with rats, which increased in 
mt ‘after eating the chocolate, This result 


, of couraey alo have ‘been obtained 
with cdinary chocolate. More important and 
convincing, yer, were tests with human 
patients who are aid to have improved in 

ope and te Ho after eatin 
Sala ti /Prtewor Hery 

fete in his coun wor 
Rsk the Uarty of Warm 
cinvestor patented hi process and. then 
resented it to the Univenity, ‘which bow 
fcemacs breakfast food manufacturer to use 
it'on condition that they do. not mise the 
Drie oftheir product PSM, Feb, 29, p47). 


ine climbed above a cumulus 

it passed across the cloud, the trail 

of electrified sand ate a deep chasm in the fog. 
When the plane cut figure eights, the sand 
teaced Ue evolution as eal as blowtorch 


iy or negatively and the apparatusfor spraying 
the sand, could be set to give it an opposite 
charge. "The water particles were attracted to 
the sand grins, forming large drops that fel 
arn, This explanation also acount fo the 


he on te laboratory ea 
‘of the Bureau of Aeronautics, in Philadelphia. 
‘The electrified water particles sprayed into the 
room attracted the fog droplets having charges 
Of the opposite sort of clectricity. 

““Cloudeeating” airplanes have demonstrated 
efeciens oma sal sale. Whether ey 
trill be of practical value over large areas only 
Stdditional and costly tests can answer. ‘The 
Zachincs ied at Holling Fld pred, oly 
thirty pounds of sand a minute. ‘Dr. Warren 
Aeclares that two or more planes capable of 
Spreading 1,100 pounds a minute could dispel 
{og over an ‘area the size of London. 

‘Since the airplane has taken its place as a 
recognized means of transportation, the prob- 
[cm of conquering fog assumes new importance: 
Whoever can find the key to controlling it wil 
‘be ranked with the great servants of mankind. 
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HERE are revealed the inside facts about “B” batteries, to guide you in 
selecting the ones that will give you the most for your money. 

One diagram shows the old cylindrical cell type of battery. Note the 
29 fine wires, and the 60 delicate solderings—89 places where trouble 
can come. We make such batteries as well as they can be made, but we 
also make a much better kind—the unique Eveready Layerbilt, 

See the Eveready Layerbilt diagram. Note the flat cells of which it is 
built. Those cells are not independent, needing soldered connections, 
but interdependent, making connection with each other automatically. 
To join the two sections, but two broad connecting bands are needed, 
each 3 inch wide. There are but five husky, trouble-proof solderings. 
And to cap the climax, the flat cells pack more active materials within 
the battery, and so you get longer life, greater convenience and economy. 

Eveready Layerbilts are the best batteries made, and no other battery 
is like them. You can make “B” batteries out of separate cells of any 
shape you choose, and still you cannot imitate the Eveready Layerbilt. 
It is patented, and exclusive with us; our invention, and your advantage 
in economy, convenience and satisfaction. Be sure you get Eveready 
Layerbilts. Look for the name printed large on the label. 

NATIONAL CARBON COMPANY, INC. General Offices, New York, N. Y. 
Branches: Chicago Kansas City New York San Francisco 
Unit of Union Carbide [Tae] nd Carbon Corporation 


transmission, 
the protection of life and 
property and to seeure instant, 
unfailing, noiseless, perfect 
electrical power. 
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‘LOOKING INSIDE 
A CLOSED CYLINDER 


GASOLINE 


devised to 
ch 
the closed cylinder of a 
actly what happens in that 
1 when gasoline explodes, 
is an ingenious and sensi 
s the pressure inside the 
is running. By studying 
und out exactly what 
In fact, they found it 
it the fuel which knocks” 
they found—explodes 
certain limits, So 
active ingredient 
ols the combustion 


us Midgley In 
in General Motors Resea 


licator was 


pressures, 
3 > which Ethyl 
fluid has been added—has created a new standard 
of motoring efficiency and comfort. It has made pos- 
sible the new so-called “high compression” cars, and 
it improves the performance of older cars. 
Try Ethyl in your car. You'll see the difference. 
Ethyl Gasoline Corporation, 25 Broadway, New 
York City; 56 Church Street, Toronto, Can.; 36 
Queen Anne’s Gate, London, England. 
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a 6 and 

5 ome Manual, Plan Book and Sapotin Speed 
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7. Carpenter's apron in No, 785 and up, 
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